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MNOACHUTEJIBHASA 3AIINCKA

CopepxaHue MporpaMMbl HalpaBIeHO Ha OPMUPOBAHNE ECTECTBEHHOHAYYHOW IPaMOTHOCTH YYaIlIUXCs U
OpraHu3aIUIo U3yYeHHs (PU3NKU Ha IeSTeIbHOCTHON OCHOBE. B Hell yuMThIBatOTCSI BO3MOKHOCTH IpeiMeTa
B peamuzauuu TtpedoBanuili ®I'OC OOO k miaHUPYEMbIM JIUYHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM
o0yueHMsl, a TAK)Ke MEXKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOT'O 001IIeTO 00pa30BaHUsL.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremoo0Opa3yromiuii st €CTeCTBEHHOHAYYHBIX yUeOHBIX MPEAMETOB, TOCKOIBKY
(du3HYeCKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHUEH, ONOJIOTHEH, aCTPOHOMUEH
u ¢usnyeckoil reorpadueit. uznka — 3TO MpeIMeT, KOTOPHIH HEe TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBCHHOHAYYHYO KapTUHY MHpPA, HO M MPEAOCTABISICT HANOOoJIee sICHBIE 00pa3Ilbl IPUMEHEHHUS HAyYHOTO
MeTO/1a IO3HAHMUS, T.€. CIIoco0a MOTy4YeHHsI IOCTOBEPHBIX 3HaHM 0 mupe. Hakowner, ¢puznka — 310
MPEIMET, KOTOPBIM HapsAly ¢ APYTUMH €CTECTBEHHOHAYYHBIMU MTPEAMETAMH JOJKEH J1aTh IIKOJIbHUKAM
MpecTaBiIeHUE 00 yBIEKAaTeIbHOCTH HAYUYHOTO UCCIEA0BAHUS U PAJJOCTH CAMOCTOSITEIbHOTO OTKPBITHS
HOBOI'O 3HAHUS.

OnHa U3 MIaBHBIX 33/1a4 (U3UIECKOTO 00pPa30BaHMS B CTPYKTYpE 00IIero 00pa3oBaHusi COCTOUT B
(bopMHpPOBAHNHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpECca K HayKe y OCHOBHOW Macchl 00y4aronIuxcs,
KOTOpBIE B JaJIbHEHIIIEM Oy IyT 3aHSATHI B CAMBIX pa3HO 00pa3HbIX chepax nestenbHocTH. Ho HE MeHee
BAXKHOM 3aJ1auei SIBISETCS BBISBIICHUE U NTOATOTOBKA TAJAHTIMBBIX MOJIOABIX JIOEH I MPOAOJIKEHUS
00pa3oBaHus U JabHEHIIEH MpoheCcCHOHATLHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHUI U CO3aHUH HOBBIX TeXHOJOTH. COrIacHO MPUHSATOMY B MEXIYHAPOTHOM COOOIIECTBE
ornpeneneHnio, «K EctecTBeHHOHaYYHAsi TPAMOTHOCTh — 3TO CITIOCOOHOCTH YeJI0BEKa 3aHUMATh aKTUBHYIO
rpaxAaHCKYIO MMO3UIHIO 10 O6H.I€CTB€HHO 3HAYMMBIM BOIIPOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HAYKAMH, U
€ro TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesIMU. HaydyHO TpaMOTHBIHN YEIOBEK CTPEMHTCS
Yy4acTBOBATh B ApIYMEHTUPOBAHHOM OOCYXIEHUH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TPEOYET OT HEeTO CIEIYIONUX KOMIIETEHTHOCTEH:

— Hay4HO 00BACHATH SIBJICHHA,
— OICHHMBATh U IIOHHUMATh 0COOEHHOCTH HAy4YHOT'O UCCJICJOBAHUA,
— HHTCPIIPETUPOBATH JaHHBIC U UCIIOJb30BATh HAYUYHBIC JOKA3aTCIILCTBA JIA TTOJIYUCHU A BBIBOJOB.

N3ydenne pusuku cmocoOHO BHECTH pelIaronid BKiIaa B opMUpOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYarOLTHXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

enu uzyuenust Gpu3uku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBanus onpeneneHsl B Konnenuu
npenoiaBaHus yueOHoro npeamera « Pusnkay» B o0pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepanuu,
pealn3yIoIuX OCHOBHBIE 00111€00pa3oBaTelbHbIE MPOrpaMMbl, YTBEPKAEHHOM pemenueM Komnernn
MunucrepcTBa npocsenieHus: Poccuiickoit ®@eneparun, npotokos ot 3 aexadpst 2019 r. Ne [1K-4BH.

Henn uzyuenus: puauku:

— TIpuoOpeTeHne UHTEepeca U CTPEMIICHUS 00YJaIOUINXCs K HAyYHOMY U3YUYEHHIO MPHUPOJBI,
pa3BUTHE HMX MHTEIJICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— Ppa3BUTHUC Hpe,Z[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOIC IMMO3HAHUA U q)OpMI/IpOBaHI/IC HCCICO0OBATCIILCKOT'O
OTHOIICHHA K OKPYXXAIOMIUM SIBJICHUSAM;



— (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4YeHUsI OCHOB CTPOCHUS MaTEpUH U
(yHIaMEHTaJIbHBIX 3aKOHOB (DM3UKHY;

— (dopMupoBaHHe MPEACTABICHUN O POy (GU3UKU ISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHUM;

— Ppa3BUTHE MPEICTABICHUI 0 BO3MOXXHBIX cpepax Oyayiielt mpodeccnoHanbHOM eI TeTbHOCTH,
CBSI3aHHOU C (pU3MKOH, MOATOTOBKA K JabHElIIeMy 00yueHHIO B 3TOM HalpaBJICHUH.

JlocTrxkeHne 3TUX 1eei Ha YpOBHE OCHOBHOT'O 00IIero 00pa3oBaHus 00eCIednBaeTCs pelIeHeM
CIICAYIONINX 3a/1ay:

— HpI/IO6peTeHI/Ie 3HaHUU O AUCKPECTHOM CTPOCHUH BCUICCTBA, O MEXAHUYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SABJICHUAX,

— HpI/IO6pCTCHI/Ie YMGHI/Iﬁ OITHCBLIBATH U OOBACHATH (I)I/ISI/I‘{CCKI/IC SABJICHHA C UCIIOJIB30BAHUECM
TIOJIYUCHHBIX 3H8.HI/II71;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PacYETHBIX 3a/1a4 C UCTIOIb30BaHUEM (DPU3MUECKUX
MOJEJIEH, TBOPUYECKUX U IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHMI HAOII01aTh MPUPOIHBIC SBICHUS U BBITIOIHATH OIBITHL, JJA0OpaTOpHBIE PaOOTH U
HKCHEPUMEHTAIbHbIE UCCIICOBAHUS C UCTIONIb30BAaHUEM U3MEPHUTENIBHBIX IPUOOPOB;

— OCBOCHHE MPUEMOB pabOThI ¢ HH(pOpMaIei (Hru3nIecKoro coaep Kanus, BKIoYasi HHOOPMAIHIO O
COBPEMEHHBIX TOCTHKECHHUAX (PU3MKH; aHAIN3 U KPUTHUECKOE OIICHUBAaHUE MH(OPMAIIIH;

— 3HAaKOMCTBO CO cepamu MpodecCHOHATEHOM IeATEIPHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXXCHUAX q)HSH‘IGCKOI\/JI HayKHU.

MECTO YYEBHOI'O ITIPEJIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrE ¢ PI'OC OOO dusnka sBiseTcs 0053aTeIbHBIM IPEIMETOM Ha yPOBHE OCHOBHOTO
obmrero oopazoBanus. JlaHHas MporpaMMa mpeaycMaTpuBaeT u3ydeHne GU3uKu Ha 6a30BOM YPOBHE B
00BEMe 238 1 3a Tpu roa oOyueHwHs 1Mo 2 4 B HEJeNI0 B 7 M § Kitaccax W 1Mo 3 4 B HeJeNo B 9 Kiacce.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pa3znen 1. ®usuka n eé posib B NO3HAHUHU OKPY/KAKOIIEro MUpa
dusnka — HayKa 0 MPUPOJE, N3ydaeT (pu3nyecKue IBICHHU: MEXaHUUYECKUE, TEIUIOBbIE, SJICKTPUUECKHUE,
MAaruuTHbIC, CBCTOBLIC, 3BYKOBBIC.

®dusnueckue BennunHbl. M3mepenne pusnuecknx Bennuud. Ousnyeckue npudopsl. [lorpemHocTs
n3MepeHnil. MexxayHapo/iHasi CUCTEMA €IMHUIL.
Kak ¢usuka u apyrue ecTeCTBeHHbIE HAYKH U3Y4aroT Mpupoay. EcTecTBeHHOHAYYHBINH METO/] TO3HAHUS:

HaOJII0ICHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBIKEHHUE TUIIOTE3, IKCTIEPUMEHT T10 TIPOBEPKE TUTIOTE3,
00BsicHeHUe HaOMIOaeMoro siBieHus. Onrcanne GU3NISCKUX SBICHUH C IIOMOIIBIO MOJICIICH.

JdemMoHcTpanuu
1. MexaHI/IquKI/Ie, TCIUIOBBIC, SJICKTPUICCKHUEC, MAIrHUTHBLIC, CBETOBLIC SABJICHHA.

2. ®uznyeckue Npubopsl U MpoLeAypa MPSMBIX U3MEPEHHM aHATOTOBBIM U LIU(PPOBBIM MPHUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. OnpeneneHue 1eHbI JEIEHUS LKA U3MEPUTEIBHOTO TpUOOpa.

2. U3mepeHue pacCcTOSTHUM.

3. U3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. OnpezneneHue pa3mMepoB MabIX Tell.

5. I3mepeHue TemnepaTypbl IpH MOMOIIH KUIKOCTHOIO TEPMOMETPA U JaTUMKA TEMIIEPATYPHI.

6. [IpoBenenue nccaea0BaHus O MPOBEPKE IMIIOTE3bI: 1aIbHOCTh NOJETA [IApHUKa, TyIIEHHOTO
TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIbIIE BBICOTA ITYCKA.

Pa3nes 2. [leppoHaya/ibHbIe CBeJIeHUS] O CTPOCHHUM BellecTBA

CrpoeHnue BeniecTBa: arToMbl U MOJIEKYJIbL, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE
BenecTBa. OMBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBRA.

JIBrm>xenue yactuil Beniecta. CBsi3b CKOPOCTH ABUKEHUS YaCTHIL C TeMIepaTypoil. bpoyHoBckoe
nBrxeHue, nud¢ysusa. BzanmozaeiicTBre yacThil BEIECTBA: MPUTSKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE ra30B, JKUIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX ) TEI.
B3anMocBsI3b MeXy CBOMCTBAMU BELIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX U UX ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbl. B3anMOCBsI3b MEKTy CBOMCTBAMH BEIIIECTB B
pa3HBIX arperaTHbIX COCTOSTHUSAX U UX AaTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbix
coctosiHuM BoJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

JdemMoHcTpanuu

1. HaGnroneHne OpOYHOBCKOTO JBUXKCHUSI.

2. Habmronenue nuddysum.

3. HaGnroenue siBieHMA, OOBSICHSIONIMXCS MPUTSDKEHHEM WIIA OTTAIKMBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI
1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTonb3oBaHueM (poTorpaduii).
2. OnbITH IO HAOIIOICHUIO TEIIOBOTO PACIIMPEHHS ra30B.

3. OnbITHl 1O OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/AelicTBUH

Mexanunueckoe nBrxeHue. PaBHoMepHoe U HepaBHOMepHOE ABMKeHUE. CkopocTh. CpeHssi CKOPOCTh MPpHU
HEPaBHOMEPHOM ABM)XEHUU. Pacuér myTu u BpeMeHu qBukeHHs. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBU
"I»xenne. CkopocTb. CpeHsis CKOPOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu u BpeMeHu
IOBHKCHUS.



SBnenue nHepHMH. 3aKOH WHEPIUU. B3anMoecTBIE Tel KaKk MPUYNHA H3MEHEHHUS CKOPOCTH JBUKCHHUS
Ten. Macca kak Mepa HHepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBS3b INIOTHOCTH ¢ KOJMYECTBOM MOJICKYII B
enuHuIEe 00bEMA BEIECTBA.

Cuna xak XxapakTepUCTHKa B3auMoaencTeus Ten. Cuia ynpyroctu U 3akoH ['yka. M3smepenue cuisl ¢
IIOMOUIbIO AUHAMOMETpA. SIBIIEHUE TATOTEHU U cwila TsokecT. Cua TskecTH Ha qpyrux mianerax (MCO).
Bec Tena. HeBecomocTs. CroxeHue cuil, HallpaBJIEHHBIX 110 OAHOM npsAMoii. PaBHoaelcTByomas cui. Cuna
TpeHusl. TpeHne CKoIbKeHUs U TpeHue nokos. Tpenue B npuposae u rexuuke (MC).

JdemMoHcTpanuu

1. HaOmromenne MexaHH4eCKOro ABMKEHUS Tela.

2. VI3aMepenune CKOPOCTH MPSIMOIUHEHHOTO ABUKCHUSI.

3. HaGmroienue siBIIeHUsI HHEPIIUH.

4. HabmroneHre u3MEHEHUs CKOPOCTH MPU B3aUMOJACHCTBUH TE.
5. CpaBHEeHHE MacC IO B3aUMOJICHCTBHUIO TEIL.

6. CnoxeHue CHJI, HalpaBJI€HHBIX MO OJJHOM MPSMOI.

JlabopaTopHbie padoThI U ONBITHI
1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHMS (ILIApUKA B KUAKOCTH, MOJIEIHN SIIEKTPUIECKOTO
ABTOMOOMJIS U T. 11.).

2. OnpeneneHue CpeaHe CKOPOCTH CKOJIBKEHHS OpyCKa WU IIapyKa MO HAKJIIOHHOM TUIOCKOCTH.
3. OnpezaeneHue MIOTHOCTH TBEPIOTO TEA.

4. OnbITH, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh pacTskeHHs (aedopMaiiun) npy>KUHbI OT IPUITI0KEHHON
CHJIBI.

5. OHHTH, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTE CHUJIBI TPCHUS CKOJIBKCHHA OT BECa TCJIa U XapaKTepa
COIIPpUKACAOMIUXC HOBerHOCTeﬁ.

Pasznea 4. /laBjieHne TBEPABIX TeJl, dKMAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbILIEHUS U YBETUUEHUS aBieHus. JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHU ra3a
oT 00béMa, TemmnepaTypsl. [lepenaua naBienust TBEPABIMU TeIaMU, JKUIKOCTSIMH U razaMu. 3akoH [lackams.
HHGBMaTI/I‘IeCKI/Ie MallIMHBI. 3aBI/ICI/IMOCTI> JOaBJICHUS )KUIKOCTHU OT FHy6I/IHBI. FI/IIIpOCTaTI/I‘-IeCKI/Iﬁ HapaZ[OKC.
Coobmraromuecs cocyapl. [ napaBIuIecKue MeXaHU3MEI.

Atmocdepa 3emin u atMmocdepHoe naBieHne. [I[puanHbI CyecTBOBaHUS BO3AYIIHOW 000JI0UKH 3eMITH.
OmnsiT Toppuuennu. M3mepenue armocepHoro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOT0 JaBJIE€HUS OT
BBICOTHI HaJ] ypOBHEM Mopsl. [Ipubopsl 1u1s n3MepeHust aTMoc(hepHOro JaBiaeHHUs.

JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITakuBaromas (apxumenoBa) cujia. 3aKoH
Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

JdemMoHcTpanuu

1. 3aBUCHMMOCTD JaBJICHUS r'a3a OT TEMIEPATYPHI.

. Ilepenaua naBieHuUs )KUAKOCTBIO U Fa30M.

. CooOwtaromiuiecst CoCy/ibl.

. I'mnpaBinueckuii npecc.

. IlposiBnenue neiicTBrs aTMOC(HEPHOTO AABICHHUSL.

. 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJla U TUIOTHOCTH JKHIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOUIEH CUJIBI BECY BBITECHEHHOM HKUJIKOCTH.

NN L AW N

8. YcnoBue miaBanus TeNl: IIaBaHUE UITH IMOrpy>XCHUC TECJI B 3aBUCUMOCTH OT COOTHOIICHUA IUIOTHOCTEH
TCJIa U X KUJIKOCTH.

JlabopaTopHblie padoThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa NOrpyKEHHOMN B )KUJIKOCTh YaCTH Tela.



2. OnpeneneHre BhITAUIKMBAIONIECH CHIIbI, IEUCTBYIOIIEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOMICH CHIIBI, IEUCTBYIONIEH HA TENO B )KUJIKOCTH, OT MacChl TeJa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOUIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO B KUAKOCTH,
0T 00b&Ma orpyKEHHON B )KHJIKOCTh YaCTH Tella U OT TUNIOTHOCTH JKUKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYHUPOBAHHE JIOJIKH U ONpesiesieHne €€ rpy3010IbEMHOCTH.

Pa3zgea 5. PaboTa 1 MOIIHOCTB. JHEPrust
Mexanunueckast pabota. MOITHOCTb.
[IpocTeie MeXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecus peraara. [lpumeHenne

IpaBUiIa paBHOBECHs pblyara K OJ10Ky. «3o0motoe mpaBuio» Mexanuku. KITJ] mpocThix MexaHH3MOB.
[TpocTble MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetnueckas n noreHuuanbHas sHeprus. IIpespamienne onHoro suaa
MEXAHUYECKOHN HEPTUHU B APYTOi. 3aKOH COXPAaHEHUS SJHEPTUU B MEXAHMKE.

JdemoHcTpauuu
IIpuMepsl IPOCTBIX MEXaHU3MOB

JlabopaTopHbie padoThbI U ONBITHI

1. Onpenenenne paboOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH Te€Ja MO0 TOPU30HTAIEHON
MOBEPXHOCTH.

2. UccnenoBanue yCIIOBUI paBHOBECHS phlyara.

3. Usmepenue KIIJ] HakIOHHOM MJIOCKOCTH.

4. U3yueHne 3aK0OHa COXpaHEHHs] MEXaHUYECKON YHEPTHH.

8 KJIACC

Pa3gen 1. TerioBbie IBJICHUSA

Monenu TBEpAOTO, KHUIKOTO U Ta3000pa3HOTo cocTosiHUM BelecTBa. Kpucraninyeckue u aMmopdHble Tena.
OOBsicHEeHHE CBOWCTB Ta30B, KUIAKOCTEH U TBEPABIX TEJI HA OCHOBE MOJOKEHUH MOJEKYIIPHO-KHHETHICCKOM
teopur. CMauyMBaHUE U KaNWUISIpHBIE sBICHUS. TemIoBoe pacliupeHue U cokaThe.

Temmnepatypa. CBsi3b TeMIIepaTypbl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHII.

BuyTtpennss sueprust CriocoObl I3MEHEHUS BHYTPEHHEH YHEPTHH: TEIUIONepeiada U COBEpIIeHHE PaOOTHI.
Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonmdaecTBo TemnoThl. Y aenbHas TEIUNIOEMKOCTh BellecTBa. TernmooOMeH U TETIOBOE PaBHOBECHE.
YpaBHeHue TeroBoro 6ananca. [InaBnenne u OTBepJeBaHUE KPUCTAJUTMYECKUX BEIIECTB. Y JEiIbHas
teriota rasnenHus. [TapooOpaszoBanue u konnencanus. Mcmapenne (MC). Kunenue. Y nenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT aTMOoc(hepHOro JaBieHus. BiaxHoCTs Bo3ayxa.

DHeprus TOIIMBA. Y IeibHAs TEIJI0Ta CTOPAHUS.

[Ipunuuns! padots! TernoBbix asurareneil. KI1J[ trermoBoro apuratesns. TemioBele JBUTaTeN U 3allluTa
okpyxatomiei cpenbl (MC). 3akoH COXpaHEHHUs U IPEBPAICHNs SHEPTUU B TEIUIOBBIX npoueccax (MC).

JdemoHcTpauuu

1. HabGnronenue OpOyHOBCKOTO JIBUIKECHUS

. Habmonenue nuddysun

. HabGnrorenue siBleHM cMauMBaHUs U KalTWIUISIPHBIX SIBIICHUI

. HaGnroeHue TeninoBoro pacuMpeHus Tel

. I3MeHeHne naBneHns ra3a npu N3MEHEeHHH 00bEMa M HarpEeBAaHUH WITA OXJIAXKICHUH
. IlpaBuna u3aMepeHus TeMieparypsl

. Bune! Tenonepegaumn
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. OxnaxeHre npyu COBEpILICHUN pabOThI



9. HarpeBanue mipu coBepiieHUH padOThl BHEITHUMHU CHUJIAMU
10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHBIX BELIECTB

11. Habmonenne kuneHus

12 .HaGmroneHue nocTosHCTBA TEMIIEPATYPhI PH TUIaBJICHUU
13. Mozaenu TEIUIOBBIX ABUTATEIEH

JlabopaTopHbie pad0ThI U ONBITHI

1. OnbITH IO OOHAPYIKEHHUIO NEHUCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa

3. OnbITH IO HAOMIOIEHHUIO TEIUIOBOTO PACHIMPEHHS I'a30B, )KUIKOCTEH U TBEPBIX TEI

4. OmnpenerneHue 1aBIeHUs BO3AyXa B OaJIOHE MINPHLIA

5. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT ero 00b&Ma U HarpeBaHus WU
OXJIaXKICHUS

6. [IpoBepka rumoTe3bl TUHEHHON 3aBHCUMOCTH JITMHBI CTOJIOHUKA KUIKOCTH B TEPMOMETPHUYECKOM TpyOKe
OT TEMIIEPATypbl

7. HaGnroienue u3MeHEeHHs BHyTPEHHEH SHEPTUU Tejla B pe3yJIbTare TeIuionepeaayl U padoThl BHEIIHUX
cuIl

8. MccaenoBanue sIBIEHUS TEIUIOOOMEHA IIPU CMEITUBAHUU XOJIOJHOM U TOpsYeil BOIBI

9. OnpeneneHre KOIUYECTBA TEIUIOTHI, TOJYUYEHHOTO BOJON MPH TEIUIO0OOMEHE ¢ HarpeThIM
METAIIINYECKUM LIUJIMHAPOM

10. Onpenenenuie yaenbHOU TEMIOEMKOCTH BELIECTBA

11. UccnenoBanue mpouecca UCapeHus

12. Onpenenenrie OTHOCUTENBHON BIIaXKHOCTH BO3/yXa

13. Onpenenenne yAaenbHON TEIJIOTHI TUIABJICHUS JIb/Ia

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

Dnektpuzarus Ten. [[Ba pona anekTpudeckux 3apsaaoB. Bzanmonenictere 3apspkeHHBIX Tel. 3akoH Kyinona
(SaBI/ICI/IMOCTB CHJIBI BSaHMOILGﬁCTBI/IH 3apsAKCHHBIX TCJI OT BEJIMYUHBI 3apAa0B U paCCTOAHUSA MCIKIAY TeHaMI/I).

Onexrpudeckoe moiie. Hanpsmk€HHOCTD AyieKTprdeckoro modist. [IpuHINT Cyneprno3uiny IeKTPUICCKIX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu smekTpudyeckux 3apsaa0oB. DJIeMEHTapHbIN AeKkTpudeckuii 3apsa. Ctpoenne atoma. [TpoBogHuku
U IURJIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsijia.

9H€KTpH‘-I€CKPII>i TOK. Y CIIOBHUS CYHICCTBOBAHHUA SJICKTPUICCKOT'O TOKA. M CcTOYHHUKM ITOCTOSHHOI'O TOKA.
I[eﬁCTBHH QJICKTPUYCCKOI'O TOKa (TCHJ'IOBOC, XHUMHNYECCKOC, MaFHI/ITHOC). SJIGKTpI/I‘leCKI/Iﬁ TOK B ) KHUJKOCTAX
U rasax.

DnekTpuyeckas uenb. Cuiia Toka. IIeKTpruueckoe HanpsskeHue. ConpoTUBICHUE TPOBOAHUKA. Y IEIbHOE
COIMpOTHBIIEHHUE BemlecTBa. 3akoH OMa aiis yuacTtka nenu. [locienoBarensHoe 1 napayuieIbHOE COEIMHEHNE
IMPOBOJHUKOB.

PaboTa 1 MOLTHOCTB NMEKTPUUECKOro Toka. 3akoH J[xoyns— JleHuna. DnekTpuueckue ey U noTpeduTenu
3JIeKTpUUYEeCcKOl 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

IlocTosiHHBIE MaruuThl. B3auMoaeicTBUE ITOCTOSHHBIX MAarHuTOB. MarHuTHoe nojie. MarHuTHOE noJie
3eMJIM U €ro 3HaYeHUe AJIs AKU3HHU Ha 3emie. OnbIT Dpcrena. MarHuTHOE MoJie 3JEKTPUUYECKOTO TOKA.
[IpuMmeneHue 3JeKTPOMarHuToB B TEXHUKE. [elicTBUE MAarHUTHOTO TIOJISl HA POBOJHUK C TOKOM.

DneKTpoABUTaTeb OCTOSIHHOIO ToKa. Vcronb30BaHKe AIEKTPOABUraTeed B TEXHUUECKUX YCTPONUCTBAX U
Ha TPAHCIIOPTE.

Omneitel @apazes. SBnenue anexkTpoMarauTHol HAYKIWU. [IpaBuno Jlenna. Dnexkrporeneparop. CiocoOs
MOJIYyUCHUA BHCKTpI/ILIeCKOI\/JI OHCPIUH. 3J'I€KTpOCTaHIII/II/I Ha BO300HOBIISIEMBIX HCTOYHHKAX OHCPIUH.



JleMoHCcTpanun

1. DOnexrtpusanus Ten

JIBa poJia AIEKTPUYECKUX 3apsii0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIl
YCTpOUCTBO U AENCTBHE JIEKTPOCKOIA

DnexTpocTaTHuecKast UHIYKIHS

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsI0B

[IpoBOIHMKY M AMDIIEKTPUKHU

MOI[CJ'II/IpOBaHI/IC CHJIOBBIX JIMHUHU QJICKTPHUYICCKOI'O ITOJIA

© NS kWD

HcTouHnky MOCTOSHHOTO TOKa

9. JleicTBUSA 3IEKTPUUYECKOTO TOKA

10. DneKTpUUYECKHil TOK B )KHIKOCTH

11. T"a30BsIi1 pa3psia

12. 3mepeHue cuiibl TOKa aMIepMeTPOM

13. I3MepeHue aIeKTpUUECKOTO HANPSHKEHUsT BOJBTMETPOM

14. PeoctaT 1 Mara3uH CONPOTUBIIEHUI

15. B3aumoaencTBre NOCTOSITHHLIX MAarHUTOB

16. MoaennpoBaHue HEBO3MOKHOCTH pa3JeJIeHUs MIOJII0COB MarHuTa
17. MonenupoBaHrEe MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB

18. OmbIT Opcrena

19. MaruuTHOE noJie ToKa. DJIEKTPOMAarHuT

20. [leficTBUE€ MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM

21 DnexTpoJBUraTeab NOCTOSIHHOTO TOKa

22. UccnenoBaHue sIBIEHUS 31€KTPOMArHUTHOM UHAYKIUU

23. Onbitel Gapanes

24. 3aBUCUMOCTb HaIlPaBJICHUS UHIYKIUOHHOTO TOKa OT YCJIOBUM €r0 BO3HUKHOBEHUS
25. DIIeKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThI U ONBITHI

1. OmbITHI 1O HAGMIOECHHIO FIEKTPU3ALMH TNl MHIYKIMEH U IPH CONMPUKOCHOBECHUN
HccenenoBanue neicTBUS HIEKTPUYECKOTO T0JI HA IIPOBOJIHUKYU U IUDIIEKTPUKHU
C6opka 1 mpoBepKa padOThI AIEKTPHUECKON LS MOCTOSTHHOTO TOKA

W3mepenue u peryjJupoBaHue CUIIbI TOKa

wkh Wb

N3mepenue U peryIupoBaHue HalpsKEHUs

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO YEPE3 PE3UCTOP, OT COPOTUBIIEHUSI PE3UCTOPA U
HaIPSDKEHUS Ha PEe3UCTOpE

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTUBIIEHUS IPOBOJAHUKA OT €T0 JUIMHBI,
IUIOLIA/IA NIOTIEPEYHOI0 CEYEHUS U MaTepuaia

8. IlpoBepka npaBuia CIOKEHUS HANPSHKEHUI NPHU TOCIIEI0BATEIBHOM COEJUHEHUH JIBYX PE3UCTOPOB

9. IlpoBepka npaBuia JIsl CUJIbI TOKA IPU NapajuIeIbHOM COEIMHEHUHN PE3UCTOPOB

10. Ompenenenue paboThl 3JIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP

11. Onpenenenne MOIHOCTH IEKTPUIECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTHU CHUJIBI TOKA, MIYIIETO Yepe3 JJaMIIOUKy, OT HalpsKEeHUs Ha Hel

13. Onpenenenune KII/I narpeBarens

14. UccnenoBanue MarHUTHOT'O B3aUMOJICHCTBHS OCTOSIHHBIX MarHUTOB

15. 3y4yeHne MarHUTHOTO MOJIS TOCTOSTHHBIX MarHUTOB IPU UX 00BbEIUHEHNUH U pa3AeIeHUN

16. UccrnenoBanue qeicTBUS 3JEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY



17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AMMOJICHCTBHS KATYIIKK C TOKOM U MarHuTa oT
CWJIBI TOKA W HAIIPABJICHUS TOKA B KaTYIIKE

18. N3yuenue neiCTBUS MATHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM

19. KonctpyupoBanue u uzyueHue pabOThl IIEKTPOJBUTATENS

20. U3zmepenue KII/] anexkTpoaBurareibHOM yCTAaHOBKH

21. OnbITHI MO UCCIIEAOBAHUIO SIBIICHUS JIEKTPOMAarHUTHOW MHAYKIUH: UCCIEAOBAHNE U3MEHEHUI
SHAYCHUSA U HAIIPABJICHUSA MHAYKIIMOHHOI'O TOKaA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUA

Mexannueckoe n1BuxkeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBWKEHUs. PaBHOMEPHOE IPAMONIMHEHOE ABUKEeHHE. HepaBHOMEpHOE NPSMOIMHENHOE IBUKCHHUE.
CpenHsst ¥ MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABH)KEHHUU.

Yckopenue. PaBHoyckopeHHOE TpssMonHelHoe nBkeHne. CBoOoaHoe maaenue. OnbIiTol [ anues.
PaBHOMepHOE aBMX)EHUE TI0 OKpy)HOCTH. [leproa u yactora oOpamenus. JInHelHas U yTiI0Basi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

IIepsebiii 3axk0oH Hprorona. Bropoi 3axon Herorona. Tperuii 3axon Herorona. IIpuniun cyneprnozunuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsl: cuila TPEHUS CKOJIBKEHUS, CUJla TPEHUS MOKOs, APYTue BUAbI
TpEHUS.

Cuia TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHUE CBOOOIHOTO NafieHusl. JIBMKeHUE TUTaHEeT
Bokpyr Connua (MC). [lepBas kocMuueckasi CKOpocTb. HeBeCOMOCTh U meperpysKu.

PaBHOBecue maTepuanbHOU TOUKU. AOCOTIOTHO TBEPAOE Teo. PaBHOBecue TBEPAOTO TeMa C 3aKpeTIEHHOMN
OCBbI0 BpameHuss. MomeHT cuitbl. LleHTp TsbkecTH.

Nmnynse Tena. U3menenne ummyiabca. UMmynibe cuibl. 3aKOH COXpaHEHUS! UMITYJIbca. PeakTuBHOE
newxkenue (MC).

Mexannueckas paboTa U MOIIHOCTb. PaboTa cui TsxecTH, ynpyrocTH, TpeHus CBsi3b SHEPTUU U pabOTHI
[ToTenuuanbpHas SHEPTUA TeNa, MOIHATOTO HaJl TOBEPXHOCTHIO 3eMiu. [loTeHIanbHas SHEPTHUs CKATOM
npyxuHbl. Kunetnueckas sHeprusi. TeopeMa 0 KUHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPTUH.

JdemMoHcTpanuu

HabnroneHne MexaHM4YecKoro ABMKEHHsI TeJla OTHOCUTENIBHO PA3HbIX TENl OTCUETA

CpaBHeHue NyTeH U TPACKTOPUI ABUKEHHS OJTHOTO U TOTO K€ Tea OTHOCUTEIBHO Pa3HbIX TeNl OTCUETa
M3MepeHne cKOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO ABHKEHHUS

HccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHMXKEHMS

ok v =

Habmtoienue nBr>xeHus Tesia no OKpy>KHOCTH

6. Habmoienne MexaHW4YeCKUX SIBJICHUN, TPOUCXO/ISIINX B cUcTeMe OTcuéTa « Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIBHO KaOuHeTa pUu3nKu

7. 3aBUCUMOCTb YCKOPEHHUS T€JIa OT MACChI TeJIa U ICUCTBYIOIIECH HA HETO CUJIbI

8. HalGmrogeHue paBeHCTBA CUIT PY B3aUMOJICHCTBUU TEIT

9. M3meHeHue Beca Tea MpU YCKOPEHHOM JIBUKEHUU

10.Ilepenava umiyabca Npy B3aUMOICHCTBUM TEI

11.IIpeoGpa3zoBanust SHEPTHH IPU B3aUMOJICHCTBUU TET

12.CoxpaHeHne UMITyJIbca IIPU HEYNIPYroM B3aUMOAECHCTBUM

13.CoxpaHeHue UMITyJbca IMpH a0COIOTHO YIIPYTOM B3aMMOAEHCTBUM

14 . HabmroieHue peakTUBHOTO JIBYKCHUS



15.CoxpaHeHue MEXaHUYECKON SHEPTHUH TIPU CBOOOHOM TaJIeHUN
16. CoxpaHeHre MEXaHUUECKON SHEPTUU MIPU JBUKEHUU TeJa MO JEHCTBUEM NPy KUHbI

JlabopaTopHbie padoThbI U ONBITHI

1. KoHcTpyHnpoBaHue TpakTa JUIsl pa3roHa v JajJbHEUIIET0 PAaBHOMEPHOTO ABIKEHHSI ITAPUKA FITH
TEJICHKKHU

2. OmnpeneneHue cpeHel CKOPOCTH CKOJIbKEHUsI OpyCKa WM JIBUKEHUS IIapHKa M0 HAaKJIOHHOMN
TUTOCKOCTH

3. Ompenenenne yCKOpEHHs TeJa PU paBHOYCKOPEHHOM JIBUKCHUU 110 HAKIIOHHOH IIIOCKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBIDKEHUH 0e3 Ha4allbHOU
CKOpOCTH

5. TlpoBepka TMIOTE3bI: €CIU IPH PABHOYCKOPEHHOM JIBIKEHHH 0€3 Ha4albHON CKOPOCTHU ITyTH OTHOCSTCS
KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH OJIMHAKOBBI

6. MccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenne KodPGUITUESHTA TPESHUS CKOJBKCHHUS

8. Ompenenenue xECTKOCTH NMPYKUHBI

9. Omnpenenenre pabOTHI CUIIbI TPEHUSI P PABHOMEPHOM JIBH)KEHUU TeJla 10 TOPU30HTAIILHOM
MOBEPXHOCTH

10.0npenenenne paboThl CHIIBI YNPYTOCTH TPHU MOABEME T'py3a C UCTOIb30BAaHUEM HEMOABMXKHOTO U
MOJABUKHOTO OJIOKOB

11.M3y4yeHne 3aKoHa COXpaHEHUsI SHEPTUU

Pa3zgen 2. Mexann4ueckue KoJe0aHus U BOJIHBI

KonebarenbHoe apmkenrne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUI: Iepro/I, 4acTOTa, aMIUIUTYAA.
MatemaTtuueckuii U Npy>KMHHBIN MasTHUKY. [IpeBpalienue 3Heprun npu KojaedareaIbHOM ABUKEHUU.
3aryxaromue konebanus. BeiHyxnennsie konebanus. Pezonanc. Mexannueckue BoiHbl. CBOWCTBA
MeXaHU4YecKUX BOJH. [Ipo nonbHBIE U monepedHble BONMHBL. JIJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHECHHUS.
MexaHn4yeckue BOJHBI B TBEPAOM Tele, ceiicmuueckue BosiHbl (MC).

3Byk. [ poMKoCTh 3ByKa U BbicoTa TOHA. OTpaskenue 3Byka. UH(pa3Byk u ynbTpa3ByK.

JdemoHcTpauuu

1. HabGnronenue koieOaHMid TeJ O] IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH
2. Habmonenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE

3. HabGmroieHre BBIHY K ICHHBIX KOJICOAHWI U pe30HaHCca

4. PacripocTpaHeHHe MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6. AKyCTHUECKHUI pE30HAHC

JlabopaTtopHbie padoThI U ONBITHI

1. Onpenenenne 4acTOThI ¥ TEpHOAA KOJIeOaHUH MaTeMaTHYECKOT0 MasiTHUKA

2. OnpeneneHue YacTOThl U epuoAa KoJaeOaHui NpyKUHHOIO MasiTHUKA

3. UccnenoBaHue 3aBUCUMOCTH NEpHOIa KOJIeOaHNH MOABEIICHHOTO K HUTH IPpy3a OT AJUHBI HUTH 4.
HccnenoBanue 3aBUCMMOCTH IIEpHO/1a KoJeOaHUH NPy KMHHOTO MasiTHUKA OT Macchl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH MepHoia KoneOaHuii Ipy3a, HOJBEIIEHHOI0 K HUTH, OT MacChl Ipy3a 6.
OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh IEPUOAA KOJIeOaHN NPy KUHHOIO MasiTHUKA OT MacChl Ipy3a u
KECTKOCTH MPYKHUHBI

7. 3mepenue yCKOpPEHHSI CBOOOTHOTO A ICHHS

Pa3jen 3. DieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJHBI



DJIEKTPOMArHUTHOE MoJjie. DIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3J€KTpOMarHUTHBIX BOJIH [1kana
SJICKTPOMArdMTHBIX BOJIH. Ucnonp3oBanne SJICKTPOMArdHUTHBIX BOJIH IJIA COTOBOM CBS3H.

DJIeKTpOMarHuTHas mpupojia ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

JdemoHcTpauuu
1. CBoOMCTBa RJIEKTPOMArHUTHBIX BOJH
2. BoiHOBBIE CBOMCTBA CBETA

JlabopaTopHbie padoThI U ONBITHI

1. 3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa

Pa3znea 4. CBeToBbIe IBJEHUS
JlyueBast monensb cBera. ctounnku cBeta. [IpsiMonuHeitHoe pacnpocTpanenue ceeta. 3atmenusi CoiHua u

Jlynsl. Otpaxkenue cBeta. [Lmockoe 3epkano. 3aK0H OTpakKeHUs CBETA.

[Ipenomnenue cBera. 3akoH npesioMiieHus cBeta. [lojiHOe BHYTpeHHEee oTpakeHue cBeTa. Mcnonap30BaHue
IMMOJIHOI'O BHYTPCHHETO OTPAXKXCHUA B OIITUUCCKHUX CBETOBOAAX.

Jlunza. Xox mydeit B ma3e. OnTudeckas cucreMa oroanmnapara, Mukpockomna u teneckomna (MC). I'nas
KaK ONTHYeCcKast CUCTeMa. bIim30pyKocTh ¥ JaIbHO30PKOCTb.

Pasnoxenue Oenoro ceera B CIICKTD. OmnpiTel HetoTona. CiioskeHue CIICKTPAJIbHBIX IBETOB. HI/ICHCpCI/IH
CB€Ta.

JdemMoHcTpanuu
[IpsimonuHEHOE pacpoCcTpaHEeHHEe CBETA.
OrtpaxeHue cBera.

[Torydyenne n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTHyeckuil CBETOBOI.
Xox mydeit B coOnparomiei JTnuH3e.
Xop Jiy4el B pacceuBarolle JIMH3E.

e B

[Tomrydenue n300pakeHuii ¢ TOMOIIBIO JTUH3.

9. Ilpunnun aeictBusa Goroanmnapara, MUKPOCKOTA B TEJIECKOTIA.
10.Mopensb rinasa.

11.Pa3noxxenue 6enoro cBera B CIEKTP.

12.ITomy4enue Genoro cBera npH CIOKEHUU CBETA PA3HBIX IIBETOB.

JlaGopaTopHbie padoThI U ONBITHI
1. MccnenoBanue 3aBUCMMOCTH yTjla OTPaKEHUSI CBETOBOTI'O JIyda OT yIJia IIaJICHHUS.

2. N3ydeHune xapakTepUCTHK U300pa)keHUs IIpeAMETa B IIJIOCKOM 3€pKalle.

3. HccaenoBanue 3aBUCUMOCTHU yria npejoMIICHUS CBETOBOTO Jiyda OT yIJia IaJICHUS Ha I'PaHUIC
«BO3AYyX—CTCKIIO».

4. [Mony4yeHne N300paxeHMI ¢ TOMOIILIO0 COOMPAOIIEH JTHH3BI
5. Onpenenenve (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI cO OUparomiei TuH3bI.

6. ONBITHI IO PA3TIOKEHUIO OETOro CBETa B CHEKTP.

7. OnBITH IO BOCIIPpHUATHUIO OIBETA IPCAMETOB IIPU UX Ha6J'IIOI[eHI/II/I Yepe3 IBCTOBLIC (1)I/IJ'IBTpLI.

Pa3gea 5. KBaHTOBbIE IBJICHUSA

OmnbiTsl Pesepdopaa u muianerapuast Mozens atoma. Mognens atoma bopa. Micyckanue u noriomeHue
cBeta aroMoM. KBaHThl. JInHEUaTbie CIEKTPHI.

PanunoaktuBHOCTH. Anb(da, Oeta u rammaunsnydeHus. CTpoeHre aToMHOTO siapa. HykiionHas Mozenb



aTOMHOTO siapa. M30TombI.
PannoaktusHble npeBpamienus. Ilepuon noypacnana aTOMHBIX A1ep.
SnepHble peakuny. 3aKOHBI COXPAHEHMS 3apPSAJ0BOTO M MAaCCOBOT'O UKCEI. DHEPIHsl CBS3H ATOMHBIX SIZIED.
Cas13bp Macchl ¥ dHeprun. Peakiuu cuntesa u aenenus saep. Mcrounuku sueprun Connna u 38€31 (MC).
SAnepnast snepreTuka. JIeicTBUS paaOoaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3Mbl (MC).

JdemoHcTpauuu

1. CnekTphl U31yUYEHHUS U MOTJIOMICHHUS.

2. CHexTpbl pa3InyHbIX ra30B.

3. Cnektp BoAOpOaA.

4. Habmonenne TpekoB B Kamepe BunbcoHa.

5. Pabota cuéryrka HOHU3UPYIOIIUX U3ITYICHUA.

6. Perucrpanus n3inydeHus: IpUpOAHBIX MUHEPAJIOB U MPOAYK TOB.

JlabopaTopHbie padoThI U ONBITHI
1. HaGmroieHne CIUIONMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIYUEHHUS.

2. VccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI TIO TOP MO3HOMY Iy TH (110 hoTorpadusim).
3. U3mepenue paaroakTUBHOTO (OHA.

IoBTOPUTEIHLHO-00001IAIOIINI MOTYJIb

[ToBTOpHUTENBHO-0000IIAOIINIT MOTYJTh MPEIHA3HAYEH JIJISi CUCTEMATU3AIMHI U 0000IIEeHUs TPEAMETHOTO
COJIep>KaHHUs U OIbITa JEATEIBHOCTH, IPHOOPETEHHOTO MPU U3YyUEHUH BCETO Kypca GU3HKH, a TaKKe IS
noAroToBkd K OCHOBHOMY TOCYJIapCTBEHHOMY SK3aMeHY Mo (pu3uke A 00ydaronuxcsi, BRIOPABIINX 3TOT
y4eOHBIN MTpeIMeT.

[Ipu u3yueHun 1aHHOTO MOIYJIS PeaTU3yIOTCs U CUCTEMATU3UPYIOTCS BUbI ACSITEILHOCTH, HA OCHOBE
KOTOPBIX 00ECTIeUnBAETCS JOCTUKEHHE MTPEIMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB
o0y4eHus, GOpMUPYETCsl ECTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHUS
SIBJIGHUH TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSACHATH PU3NYECKUE SIBICHUS, TPUMEHSS
MOJTyYeHHBIC 3HAHMS, PEIIaTh 3a7aud, B TOM YHCIIE KAYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIC.

[IpuHIMIHATBEHO AESTENbHOCTHBIN XapaKTep JaHHOTO pa3zelia peaJu3yeTcs 3a CYET TOT0, YTO ydalluecs
BBITIOJHSIOT 3a]aHMsl, B KOTOPBIX UM MpeJiaraeTcsi:

— Ha OCHOBE TOJTYUYCHHBIX 3HAHUH PaclO3HABATh M HAYYHO OOBSICHITH (PH3UYECKUEC SBIICHUS B
OKpYKaroIIEe IPUPOJIE U MOBCEAHEBHOM KU3HH;

— HCIIOJIB30BaTh HAYYHBIC METOAbI UCCIICAOBAHUA (I)I/I3I/ILI€CKI/IX HBHGHHﬁ, B TOM YHCJIC IJIA IPOBEPKU
THUIIOTE3 Y NOJYUYCHUSA TCOPETUICCKUX BBIBOOOB;

— OOBACHATH HAaYYHBIC OCHOBBI Hanboee Ba)KHBIX JOCTHIKEHU U COBPCMCHHBIX TeXHOHOFHﬁ,
HanmpuMeEp, MPakKTUUICCKOTO MCIIOJIB30BaHUSA PA3JIMYHBIX HCTOYHUKOB SHEPIUU HA OCHOBC 3aKOHA IIPe
DBpaHleHI/If{ N COXpaHCHHA BCEX M3BCCTHBIX BUAOB SHEPIHU.

Kaxxnas 3 Tem JaHHOTO pa3jelnia BKIII0YAeT SKCIEPUMEHTAIBHOE HCCeI0BaHnEe 0000IIA0Iero
xapakrepa. Pazmen 3aBepiaeTcsi mpoBEeICHHEM TUarHOCTHYECKOM M OIEHOYHOM pabOThI 32 KypC OCHOBHOM
IITKOJTBI.



IIVTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

Nzyuenne yuebHoro npeamera «Du3nka» Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHMs TOHKHO
o0ecrieunBarh AOCTHIKCHUC CIICAYIOIHNX JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECIMCTHBIX O6p330BaT€J'H)HI)IX
pE3yIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
— TIPOSIBIIEHHE HHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHIMCKON (M3UUECKOi HayKH;
— IIEHHOCTHOE OTHOLICHHE K JOCTIKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoéno-npascmeennoe 60Cnumanue:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYX/IEHUH 0OIIECTBEHHO-3HAUUMBIX M THUYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JTOCTUKCHUN (PU3UKY;

— OCO3HAaHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIMUIIOB B ACATCIbHOCTHU yLIéHOFO.
Icmemuueckoe eocnumanue:

— BOCHPUATHE ICTETUYECKUX KauecTB (PM3NYECKOI HayKU: €€ TApMOHUYHOTO ITOCTPOECHHUSI, CTPOT'OCTH,
TOYHOCTH, JIJAKOHUYHOCTH.

Henuocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHWE IEHHOCTH (PU3NIECKOI HayKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAJKHEUILIEH COCTABIIAIONIEH KyIbTYpPBI;

— Ppa3BHTHE HAy4HOM JTF0003HATEIBHOCTH, HHTEPECa K MCCIIEIOBATEIBCKON JICATEIIbHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHOZO OJ1A2ONOSIYUUA:

— OCO3HaHHE [IEHHOCTH 06€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BaYKHOCTHU MIPaBHJI O€30MACHOTO TIOBEJICHUS Ha TPAHCIIOPTE, HA I0POrax, C dJIEKTPUUECKUM U TETJIOBBIM
000pyI0BaHUEM B IOMAIIHUX YCIOBHSIX;

— c(OpMHPOBAHHOCTH HABBIKA pe()ICKCHH, TIPU3HAHIE CBOETO MPaBa Ha OIIMOKY M TaKOTO JKe TpaBa y
JIPYTroro 4ejioBeKa.

Tpyooeoe eéocnumanue:

— AKTHUBHOE YYacTHE B PEIICHUHU MPAKTUYECKUX 3a1a4 (B paMKax CEMbH, LIKOJIbI, TOPO/Ia, Kpast)
TEXHOJIOTMYECKON M COIMAIIbHOM HANpaBJICHHOCTH, TPEOYIOUIUX B TOM YUCIIE U (U3NYECKUX 3HAHMUIA;

— MHTEpeC K MPAKTUUYECKOMY M3YUEHHIO Mpodeccuil, CBA3aHHBIX C (GUBUKOI.
IKonocuueckoe eocnumanue:

— OpHEHTAlHs HA MPUMEHEHUE (PU3MUYECKUX 3HAHHUH IS PEHICHHUS 331a4 B 00JIaCTH OKpY KaloIen
Cpenbl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOXHBIX ITOCJICICTBUM JUUISL OKPYIKAIOLIEH Cpebl;

— OCO3HaHHE TIIO0ATBHOTO XapaKTepa SKOJIOTMYECKHX MPOOJIEM M ITyTel MX peIICHusI.
Aoanmayusa o6yuarouie2oca K usMeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEObL:

— TOTPEOHOCTH BO B3aUMO/JICHCTBUY MPHU BHIMOJIHEHUH UCCIIEIOBAaHUI U MTPOEKTOB (hHU3HUECKON
HaIpPaBJIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

— IIOBBIIICHUC YPOBHSA CBOEH KOMIIETEHTHOCTH qgepe3 IMPAKTHUYCCKYIO ACATCIIbHOCTD,



— TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHI, B TOM YuCIlie (OPMYIHPOBATH HJICH, TOHSATHS,
TUNOTE3bl 0 (PU3MUECKUX OOBEKTaX U SIBICHUSX;

— OCO3HaHHue 1e(hUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1acTH (pU3MKH;
— IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPHOOPETECHUU HOBBIX (PM3MUCCKUX 3HAHUIA;

— CTpeMJICHHE aHAJIM3UPOBATh U BBISABIISTH B3aUMOCBSI3U IPUPOIBI, 00IIeCTBa M SKOHOMHUKH, B TOM
YHClIe C UCTOIb30BaHUEM (PU3NUYECKUX 3HAHUM;

— OIIEHKA CBOMX JCHCTBUM C yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEIy, BO3MOKHBIX TJIOOTBHBIX
TOCJICICTBUM.
METAIIPE/IMETHBIE PE3YJIBTATDI

YHnBepca.Hbele No3HaBaTeJdbHbIE AeiicTBUS

Ba3zoevie nocuueckue oeiicmeu:
— BBIABJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SBJICHUN);
— YCTaHaBIUBATh CYIIECTBEHHBIN NMPU3HAK KIacCHU(DHUKAIINHN, OCHOBAHUS TSI 0000IIEHUS U CPABHEHUS;

— BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPEYHA B paCCMATPHUBACMBIX (I)aKTaX, JaHHBbIX 1 Ha6J'IIO,Z[eHI/I}IX,
OTHOCAIIINXCA K (1)I/ISI/I‘ICCKI/IM SBJICHHUAM,

— BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U IMPU U3YUYCHUU (1)I/ISI/I‘I€CKI/IX SIBIICHUH U mponccCoB;
ACJIaTh BIBOABI C UCIIOJIb30BAHHUEM JCAYKTHBHBIX U UHAYKTUBHBIX YMOSaKHIO‘leHI/Iﬁ, BBIABHUI'AaTh
THUITOTE3BI O B3aUMOCBA3IX (I)I/IBI/I‘ICCKI/IX BCJIIMYHH,

— CaMOCTOSITETTLHO BBIOMPATh CIIOCO0 pemieHus yueOHo# pu3mueckoid 3a1a9u (CpaBHEHHE HECKOIBKUX
BapHaHTOB PELICHHS, BEIOOP Hanboee MOJXOAIETO C YIETOM CaAMOCTOATEIBHO BBIIECICHHBIX
KpUTEPUEB).

ba3zoenie uccneoosamenvckue oeucmeus:
— HCTIOJB30BaTh BOMPOCHI KaK UCCIEAOBATEIILCKUN HHCTPYMEHT IMO3HAHUS;

— TIPOBOAMTH MO CAMOCTOSITEIFHO COCTaBIEHHOMY IIJIaHYy OIBIT, HECIIOKHBINA (PU3NUECKUIA
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIEJOBaHUE (PU3MUECKOTO SBICHHUS;

— OIICHUBATh HA NPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(bOpMaHI/IIO, IIOJIYUYCHHYIO B XOA€ UCCIICAOBaHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOSITENHHO (OPMYIHPOBATH OOOOIIEHHUS U BBIBOBI 10 Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICAOBAHMS,

— IPOrHO3MPOBATh BO3MOXKHOE JaJIbHENIIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAK)KE BbIIBUTaTh
MPENOI0KEHNs 00 UX PA3BUTUH B HOBBIX YCIOBHAX M KOHTEKCTaX.

Paboma c ungpopmaueii:

— TPUMEHATH PA3ITUYHBIE METObI, HTHCTPYMEHTHI U 3aIIPOCHI ITPHU MOUCKE U 0TOOpEe MH(POPMAITUH UITH
JaHHBIX ¢ YYETOM MPEASIOKEHHOHN yueOHo# Gu3ndeckoii 3a1a4u;

— aHaJM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BUAOB U (hopm
NIPEACTABICHUS;

— CaMOCTOSITENTFHO BBIOMPATh ONTHMAJIBHYIO (POPMY IpeCTaBICHNS HHPOPMALIUU U WILTIOCTPUPOBATH
pelaemble 3a/1a4H HECIIOKHBIMU CXEMaMH, AHarpaMMaMiy, HHOH rpadukoi 1 1X KOMOMHAIUAMHU.



YHI/IBepca.]'IbeIe KOMMYHHKATHBHBIC JeCcTBUA

Obwenue:

— B X0JIe 00CYXIeHHsI y9eOHOTO MaTepraa, pe3yIbTaToB JJaA00OPaTOPHBIX pabOT U MPOCKTOB 331aBaTh
BOIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI U BBICKA3bIBaTh UJICH, HALICJICHHBIE HA DPEIICHUE 3a7a9u U
nojep>kaHue O6JIaroKenaTeIbHOCTH OOIICHNUS;

— COIIOCTaBJISITh CBOU CYXKICHHSI C CYKIECHUSIMH IPYTUX YUaCTHUKOB JAHANIOra, OOHApyKUBATh
pasiauyuue U CXOACTBO MO3UIIMIA;

— BBIPAXATb CBOXO TOYKY 3PCHUS B YCTHBIX U ITMCbMCHHBIX TCKCTAX;

— TyOJIMYHO MPEJICTABIIATH PE3yJILTAThl BHIIOJHEHHOTO (DU3MYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIIeIOBaHUS, TIPOEKTA).

Coemecmmnasn oeamenbHocms (COMpyOHUYECmMeo):

— TOHUMATh ¥ UCIIOJIB30BaTh IPEUMYIIeCTBa KOMaHIHON ¥ HHAUBUIYAJIbHOM pabOThI IPH peIIeHUH
KOHKPETHO! (pU3N4eCcKoil poOIieMsl;

— IPUHHUMATH LEIH COBMECTHOMN AESITEIbHOCTH, OPIraHU30BbIBATh AEUCTBUSA 110 €€ JOCTUKEHUIO:
pacnpenessTh posin, 00CyKIaTh MPOLECCH] U PE3yIbTaThl COBMECTHOM pabOThl; 00001aTh MHEHUS
HECKOJIbKUX JIFO/IEH;

— BBITIOJIHATH CBOXO HaCTh pa6OTI>I, J0CTUTrasA Ka4C€CTBCHHOT'O pPE3yJjibTaTa 10 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU JIEHCTBHS C APYyruMu 4JICHaMH KOMaH/Ibl;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MIPOAYKT [0 KPUTEPHSIM, CAMOCTOATEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

YHuBepcaibHbIe peryJsiTHBHbIE 1eiicCTBUS

Camoopeanus’auuﬂ:

— BBISBJITH MPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CHUTYAIUSIX, TPEOYIOMINX TS pelIeHHs PU3NIECKIX
3HAHUI;

— OPUEHTHUPOBATHCS B PA3IIUYHBIX MOAX0AAX NPUHATHUS PELIeHUN (MHIUBUAYaIbHOE, IPUHATHE
pelleHys B Ipynie, NPUHITHE PELLIEHUI TPYIOi);

— CAaMOCTOSITEIILHO COCTABJIATh AJITOPUTM pEIICHUs] PU3NUECKOM 3aJaun WU IJIaHa UCCIIEA0BAaHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MpeAIaraeMble
BAPUAHTHI PEILICHUN;

— J1enath BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.
Camokonmpons (penexcun):
— JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IIPeUIarath IiaH e€ N3MEHEHNUS;

— OOBACHATH NPUUMHBI JOCTHKEHHS (HEIOCTUIKECHHUS) PE3yIbTaTOB IEATEILHOCTH, 1aBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY;

— BHOCHUTBH KOPPCKTUBLI B ACATCIbHOCTD (B TOM YHUCJIC B X0 BBIIIOJIHCHUA (1)I/ISI/I‘I€CKOFO HUCCIICAOBAaHUA
HIJIN HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITCJIBCTB, HU3MCHUBIIHNUXCSA CHTyaHHﬁ, YCTAaHOBJICHHBIX OH_II/IGOK,
BO3HHUKIIIHX pr,ZLHOCTeI\/’I;

— OIICHUBATH COOTBCTCTBHUEC PE3YJIbTaTa HCIU U YCIOBUAM.

3M01{u0Haflebll7 unmesiiekm:



— CTaBUTh ce0s HA MECTO JIPYrOro YelIoBeKa B XOJI€ CIIOpa MU IUC KYCCUH Ha HAYYHYIO TEMY,
IIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro.

Ilpunamue ceoa u opyzux:

— TpU3HaBaTh CBOE MPABO HA OIIMOKY IpU PEHICHUHU (PU3MUECKUX 3aj1ay MM B YTBEPKIACHUAX HA
Hay4HbIE TEMBI U TaKOE K€ MPaBo APYTroro.

IMPEAMETHBIE PE3YJIBTATDBI

7 KJIACC

ITpeameTHbIE pe3ysIbTaThl HA Ga30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y 00YUArOLIIXCSI
YMEHHM:

— HCIIOJIb30BATh MOHATHS: GU3NIECKHE M XUMHUYECKUE SBIICHHS; HAOIIOACHNE, SKCIIEPUMEHT, MO/IEIb,
TUIIOTE3a; €MHULBI (PU3NYECKUX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEILECTBA
(TBEpHOE, KMIIKOE, Ta3000pa3HOE); MEXaHUYECKOE BMKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEHHOE ), TPACKTOPHSI, PaBHOACHCTBYIOLIAst cuil, Aedopmarus (ynpyras, IiacTuueckas),
HEBECOMOCTb, COOOIIAOLINECS COCYIbI;

— pasnuuath sBieHus (AudQy3us; TEII0BOe IBMKEHNE YACTHI] BEIIECTBA; pABHOMEPHOE TBM)KCHUE;
HEPAaBHOMEPHOE ABM)KCHUE; NHEPLIMS; B3aUMOJICHCTBUE TEJI; PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM
OCBIO BpallICHHS; TIepe/iaua IaBiIeHUs TBEPABIMHU TEIaMH, )KUAKOCTIMH U Ta3aMu; atMochepHoe
JaBJICHUE; IUIABaHME TEN; MPEBPALCHUS MEXaHUYECKOW HEPIUH) MO OMUCAHUIO UX XapaKTEpPHBIX
CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

— Ppacno3HaBaTh IMPOSBICHUE HM3YUYEHHBIX (PU3MUECKUX SIBJIECHUI B OKPYXKAIOLIEM MUPE, B TOM YUCIIE
¢u3nyeckue SBICHUS B IPUPOJIE: IPUMEPHI IBIXKEHUS C Pa3INYHBIMU CKOPOCTSMU B )KUBOM U HEKUBOU
MIPUPOJIe; NEHCTBUE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO JaBJICHUS HA KHUBOH
OpraHu3M; IUIaBaHUE PbIO; PHIYAryd B TEJIE YEJIOBEKA; IPU ITOM NIEPEBOANTH MPAKTUUECKYIO 3a/1a4y B
yueOHY10, BBIIETIATH CYLIECTBEHHbIE CBOWCTBA/PU3HAKU (PU3UUECKUX SBICHUIA;

— OMMCHIBATh U3yUEHHBIE CBOMCTBA TeN U PU3NUYECKUE SIBICHUS, UCTIOIb3YS (PU3NUECKUE BEITUUUHBI
(Macca, 00BEM, MIIOTHOCTH BEILIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUIIa
TSDKECTH, BEC Teja, CHJIa TPEHUS, TaBJieHne (TBEPIOTO Tella, KUIAKOCTH, ra3a), BHITAJIKUBAIOIIAs CUIIA,
MeXaHu4ueckas paboTa, MOIIHOCTb, IJICY0 CHIIbI, MOMEHT CHITBI, KO3()PHUIIMEHT MOJIE3HOTO ACUCTBUS
MEXaHH3MOB, KHHETUYECKasl U TIOTEHI[UAIbHAS SHEPTHUS ); TIPU ONMUCAHUU MPABUIBLHO TPAKTOBATh (PU3U
J4yecKuid CMBICT HCTIOIb3yEMbIX BETMYHH, UX 0003HAYEHUS U TUHUIIB (PU3MYECKUX BEIUYMH,
HaXOJUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIHUMHY C JPYTMMH BETUYMHAMU, CTPOUTD
rpaduKu H3yYEeHHBIX 3aBUCUMOCTEH (PU3MUSCKUX BEIIMYMH;

— XapaKTepH30BaTh CBOMCTBA Tel, GU3NYECKUE SBICHUS U ITPOLECCHI, UCIIOIb3Ys IPABUIIA CIOKEHUS
cuJ1 (BJ10JIb OJTHOM MpsiMOt), 3aKkoH ['yka, 3akoH [lackais, 3akoH ApxuMenaa, IpaBUiIo paBHOBECHUS
pblyara (6J10Ka), «300TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsI MEXaHUUECKOM SHEpIUu; pu 3TOM
JlaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKECHUE;

— OOBACHATH (PU3MUECKUE SBICHMSA, MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCIE U B KOHTEKCTE
CUTYyallMi NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
00BsiICHeHUE U3 1—2 JIOTHYECKHX IIAroB C OMOPOil Ha 1—2 M3yYEeHHBIX CBOMCTBA (DU3NYECKUX SIBICHUM,
(U3NYECKHUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

— pemath pacy€THbIC 3a1a4 B 1—2 1eHCTBUSI, UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIIUE
(bu3nyeckue BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3alIUChIBATh KPATKOE yCIOBHE, IO



CTaBIATH (PU3MUECKUE BETUUUHBI B (POPMYJIBI M TPOBOJIUTH PacuéThl, HAXOAUTH CIIPAaBOYHBIC IaHHBIC,
HE0O0XOAUMBIE AJIs PeIICHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJTyUYEeHHON (PU3MUECKON BETUUUHBI;

— Ppacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh IIPU NOMOIIU (PU3HUECKUX METOOB; B ONMCAHUU
HCCIIeZIOBAHMS BBIICTIATH IPOBEPSIEMOE MIPEANONI0KEHNE (THIIOTE3Y), pa3iuyaTh U MHTEPIPETUPOBATh
MOJTyYSHHBIH pe3yJIbTaT, HAXOAUTh OIMOKH B XO/I€ OTIBITA, J1e1aTh BBIBOABI 110 €T0 pPe3yjbTaTaM;

— TIPOBOJMTH OIIBITHI ITO HAOIOCHHUIO (PU3UUYECKHX SBICHUH WM (PU3MUECKUX CBOWCTB TE:
(hopMyIHpOBATH MPOBEPsIEMbIE MPEATIONIOKEHHS, COOUPATh YCTAHOBKY M3 MPEI0KEHHOT0 000py/10Ba
|HUS, 3aIUCHIBATh XOJ1 OTBITa U (POPMYJIUPOBATH BHIBOJIBI,

— BBINOJHAT MIPSIMBIE U3MEPEHUS PACCTOSHUS, BDEMEHH, MACCHI Tella, 00bEMa, CUIIbI U TEMIIEPATYPBI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB; 3aMHUCHIBATH OKa3aHU IPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUH;

— TMPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3UUECKON BEJIMUUHBI OT IPYTOM C
WCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PABHOMEPHO JABUKYIIETOCS Tella OT BPEMEHH
JBYKCHHMSI TEJIa; CHJIBI TPSHHS CKOJIBLKECHHS OT Beca Tela, KauecTBa 00paOOTKH MOBEPXHOCTEH TN U
HE3aBUCHUMOCTH CUJIbI TPEHUS OT ILIOIIAIA COIPUKOCHOBEHUS TEN; CHIIBI YIIPYTOCTH OT Y UIMHEHUS
MIPY>KUHBI; BHITAJIKHABAIOMICH CHIIBI OT 00bEMa MOTPY>KEHHON YaCTH TeJa M OT TJIOTHOCTH KUAKOCTH, €€
HE3aBHCHUMOCTH OT IJIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPYKEHO TENO; YCIOBHMA MIaBaHUs Tell,
YCIIOBUH paBHOBECHS pbIvara M 0JI0KOB); y4aCTBOBATh B INTAHUPOBAHUHU YUECOHOTO UCCIICOBAHUS, COOU
paTh YCTAaHOBKY U BBITIOJTHATH U3MEPEHUS, CIEysl MPEATIOKEHHOMY TUIaHy, (PUKCUPOBATH PE3yIbTaTh
MTOJTYYCHHOM 3aBUCUMOCTH (PM3MUSCKUX BEIIMYUH B BUJIC MTPEITIOKEHHBIX TaOIHI] U Tpa(UKOB, ACIIaTh

BBIBOJBI 110 PE3yJIbTaTaM UCCIICJOBAHUS,

— TIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETHMUUH (IUIOTHOCTH BEIIECTBA )KUKOCTHU U
TBEP/OIO TeJa; CUJIa TPEHUSI CKOJIBKEHHUS; JaBJICHUE BO3TyXa; BBITAJIKUBAIOIIAs CUjla, NEHCTBYIOIAs Ha
MOTPY>KEHHOE B KUAKOCTH TEJI0; KOIPPHUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIYS
MPEUI0KEHHONW MHCTPYKLUU: TP BBHITIOJTHEHUU U3MEPEHHUN COOMPATh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY
U BBIUUCIISITh 3HAUE€HUE CKOMOM BEIMUUHBI;

— co0I0aTh MpaBuila TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1a0opaTopHbIM 000pyI0OBaHUEM;

— YKa3bIBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPONUCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIAIOIINECS COCYbI, OapOMETp, phlvar, MOIBIKHBINA U HEMOABM)XHBINA OJI0K, Ha
[ IKTOHHA4 IIOCKOCTB;

— XapakTepU30BaTh MPUHIUIIBI JEHCTBUS HW3YUYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM
Ha UX OMHCaHUA (B TOM YHCIIe: MOJUIUITHUKH, YCTPOHCTBO BOAOMPOBOAA, THAPABIMUECKUN TIpece,
MaHOMETp, BBICOTOMED, MOPLUTHEBOM HACOC, APEOMETD), UCTIONB3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX
SABJICHUI U HEOOXOJUMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MNPUBOJIUTH NMPUMEPHI / HAXOAUTH UHPOPMAIUIO O MMPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
(bu3MUecKUX 3HAHUH B MOBCEAHEBHOW KU3HU AJIsl 00eCIeueHrs: O€30MacHOCTH MPHU OO0pAIIEHUH C
npubopaMM U TEXHUUYECKUMH yCTPOHCTBAMH, COXPAHEHHUS 3/JI0POBbS U COOIIOACHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

— OCYHICCTBJIATH OT60p HCTOYHHKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTCpHeT B COOTBCTCTBHH C 3a1aHHBIM
IIOMCKOBBIM 3aITPpOCOM, HAa OCHOBC NMCIOIIUXCA 3HAHWUM U H}’TéM CpaBHCHHA pPa3JIMYHBIX HCTOYHHKOB
BBIACIIATH I/IH(i)OpMaIII/IIO, KOTOpas sABJIACTCA HpOTHBOpG‘IHBOﬁ WA MOXET OBITh HC[[OCTOBGpHOﬁ;

— HCIIOJIb30BATh MPH BBIMOJIHEHUH YUE€OHBIX 33aJJaHUN HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY (PU3NIECKOTO



CoJlepKaHusl, CIIPAaBOYHbIE MaTepHaIIbl, peCypchl ceTH MHTepHEeT; BlaeTh NpuéMaMu KOH
[ /cTIeKTUpOBaHUS TEKCTa, MpeoOpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B

APYTYIO,

— co3JaBaTh COOCTBEHHbIE KpaTKHE MMChbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE 2—3 HCTOYHHUKOB
nH(popMannu GU3NYECKOTO COAEPKAHUS, B TOM UKCIE MyOJINYHO AeNaTh KPaTKUE COOOIIEHUS O
pe3yJibTaTax MpOeKTOB WM yUEOHBIX MCCIeIOBAHUI; TIPY 3TOM I'PaMOTHO MCTIOIB30BATh H3YYCHHBIH
MOHSATUWHBIN anmapart Kypca (GU3uKH, COMPOBOXKIATh BBICTYIUICHHE TTPE3CHTAIIUCH;

— TIpH BBINIOJHEHUHU Y4eOHBIX IPOEKTOB U UCCIIEIOBAaHUN PACIIPEeATh 00sI3aHHOCTH B TPYIIIIE B
COOTBETCTBHUU C MIOCTABJICHHBIMH 3a/1a4aMH, CJIEINUTH 3a BBIIIOJHEHUEM IIJIaHA JCHCTBUM, aICKBATHO
OLIEHHMBATh COOCTBEHHBIN BKJIAJ B ACSITEILHOCTD IPYIIIbI; BEICTPAaUBAaTh KOMMYHHUKaTUBHOE
B3aMMOJCHCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIHX.

8 KVIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS
YMEHUM:

— HCTIOJB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUYKEHHUE aTOMOB M MOJICKYI,
arperaTtHble COCTOSIHUS BEIIECTBA, KPUCTAILUTUIECKUE U aMOp(HBIE Tela, HACKIIIEHHBI U HEHACHI
[/IIeHHBIN NIap, BIAXKHOCTh BO3/lyXd; TEMIEPATYpa, BHYTPEHHS SHEPIHs, TEIUIOBOM JBUTATEb;
3JIEMEHTAPHBIN AMEKTPUUCCKUIN 3aps/l, JIIEKTPUUECKOE T0JI€, TPOBOIHUKHU U JUIEKTPUKH, TTOCTOSHHBIN
3JEKTPUUECKUN TOK, MArHUTHOE T0JIE;

— pa3nuuaTh SIBJICHUS (TETUIOBOE pacIIUupeHHe/ckaTue, Terionepeaaya, TeIioBOe paBHOBECHE,
CMauuBaHKE, KAMWUISIPHBIC SBJICHUS, HCTIApEHUE, KOHICHCAIIUS, TUIABJICHUE, KPUCTATN3AIUS
(oTBepaeBaHmE), KUTMICHUE, TETUIONEpeaayda (TEIIONPOBOIHOCT, KOHBEKITUS, U3TyUYCHHE ); dJICKTPU3ALIHS
TEJ, B3AaMMOJICHCTBHE 3apSIOB, ICHCTBUS JIEKTPUICCKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJICHCTBIE
MarguToB, HeﬁCTBHe MAramMTHOI'O II0JI Ha IPOBOJHHUK C TOKOM, 3JICKTPOMAIrHUTHAaA I/IHI[YKHI/ISI) 10 OIIH
[JcaHHIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX JaHHOE PU3NIECKOe
SIBIICHHC;

— Ppacmo3HaBaTh IMPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SBICHUI B OKPYKAIOIIEM MUpPE, B TOM YUCIIE
¢u3nyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KalWJUISIPHBIE SBJICHUS B IPUPOJE,
KpUCTaJUIBl B ipupoze, nzinydenue CosHla, 3aMep3aHue BoA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
POCHI, TyMaHa, HHesl, CHeTa; JIeKTPUIeCcKue IBJICHUS B aTMOoc]epe, 3JEKTPHIECTBO )KUBBIX OPIraHU3MOB;
MarHuTHOE 1oJie 3eMiH, Apeiid oMo CoB, poiIb MarHUTHOTO TOJIS IS )KU3HM Ha 3eMile, MOJISIPHOE CH
|siHUe; TIPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YUeOHYI0, BBIJCIATh CYIIECTBCHHbIC
CBOWCTBa/MpU3HAKU (PU3UUECKUX SIBICHHIA;

— OIMCHIBATh U3YYCHHBIC CBOWCTBA TeJ U (PM3NYECKHE SBJICHUS, HCIIONB3YS (PH3MUECKUE BETUINHBI
(TemmepaTypa, BHYTPEHHSS SHEPTHUS, KOIMYECTBO TEIUIOTHI, YeIbHAS TEIIOEMKOCTh BEIIECTBA,
yJAeIbHas TEIJIoTa IUIaBJICHUs, YIeIbHas TEIUIOTa Mapoo0pa30BaHus, yieidbHasl TEMI0Ta CTOPAHUS
TOTLTMBA, KOO(PPUIIMESHT MOJIE3HOTO ASHCTBUS TEIIIOBOM MAIllMHBI, OTHOCUTENbHAS BIAYKHOCTh BO3/AyXa,
ANEKTPUYECKUH 3apsil, CHIIa TOKA, SJIEKTPUUECKOE HAIIPSKEHHUE, COPOTHUBIIEHUE POBOJIHUKA, YIEIbHOE
COIIPOTHBIIEHUE BEUIECTBA, pa00Ta U MOIIHOCTb IEKTPHUECKOTO TOKA); PU OMUCAHUU TPABUIIBHO
TPaKTOBATh (PU3MUECKHI CMBICI UCTIOIB3YyEMBIX BEIMYUH, 0003HAYEHUS U €TUHUIIBI (PU3MUECKUX
BEJIMYUH, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIUYMHY C APYTUMH BETHUYNHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJTUYNH;

— XapakTepHu30BaTh CBOMCTBA Tell, GU3NYECKUE SIBJICHHSI U MTPOLIECCHI, UCTIOIb3YSI OCHOBHBIE
TMOJIOKEHHUS MOJICKYJISIPHO-KMHETHUECKOM TEOPUH CTPOSHUS BEIIECTBA, IPUHITUIT CYTIEPIIO3UIINH TOJIeH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a, 3akoH OMa 11 ydacTka HenH, 3aKoH Jkoys -
JleHna, 3aKOH COXpaHEHHUsI PHEPTUH; TIPH 3TOM JaBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIHChIBATDH
€ro MaTeEMaTUYECKOE BBIPAKEHUE;

— O0OBACHATH (PU3MUECKUE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaLUil IPaKTHKO-
OPHEHTUPOBAHHOI'O XapaKTepa: BBISBIIATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsC! |HeHue u3 1
- 2 TOTUYECKUX IIaroB ¢ OMOpoii Ha 1 - 2 W3y4YEeHHBIX CBOICTBA (M3NYECKHX SIBICHUH, (PU3NIESCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; peniaTh pacu€THhIC 3a7a4u B 2 - 3 JEHCTBUS, UCTIONB3YS 3aKOHBI U
(dopMyIIBl, CBSI3BIBAIONTNE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHUS 3a[auyl 3alUChIBATh
KpaTKO€ YCJIOBHUE, BBISABIATH HEIOCTATOK JAHHBIX JJIs pEIIeHUs 3a/1a4uM, BBIOMPATh 3aKOHBI U ()OPMYJIBI,
HE00XOAUMBIE AJIs €€ PeLIeHUs, TPOBOAUTE PACYEThl U CPAaBHUBATH MOJYyUYCHHOE 3HAUCHHUE (PU3NYECKON
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

— Ppacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PU3UUYECKUX METOOB; UCTIONb3Ys
OIMCAaHUE UCCIIEI0BAaHUs, BBIACIATH IIPOBEPAEMOE MIPEATION0KEHHUE, OLIEHUBATH IPABUIIBHOCTD MOPsIKa
IIPOBEACHUS UCCIIENOBAHMS, 1€]aTh BEIBOBL;

— TPOBOAMTH OMBITHI [0 HAOMIOACHUIO (PU3NUECKUX SBICHUHN WU PU3NYECKUX CBONCTB Tel
(KanmwUISipHBIE SBJICHUS, 3aBUCHMOCTH JIaBIICHUS BO3AyXa OT €ro 00bEéMa, TeMIepaTyphl; CKOPOCTH PO
" 11lecca OCThIBaHUS/HATPEBAHUS IIPU U3ITYUEHUH OT 1[BETa M3JIy4arollel/IOTI0MaoNIeil TOBEPXHOCTH;
CKOPOCTb MCTAPEHUSI BOJIbI OT TEMIIEPATYPhI )KUIKOCTH U IJIOMIAIN €€ TOBEPXHOCTH; ANEKTPU3ALIUS TEl
Y B3aUMOJICVCTBUE JIEKTPUUECKHUX 3apsI/10B; B3aUMOJEHCTBHE TOCTOSIHHBIX MarHUTOB, BU3yaIU3aLlUs
MAarHUTHBIX 0JI€H MOCTOSIHHBIX MATHUTOB; JEHCTBUSI MArHUTHOTO TOJIsI HA POBOAHUK C TOKOM,
CBOIMCTBA 3JI€KTPOMArHuTa, CBOMCTBA ANEKTPOABUTaTENsI IOCTOSHHOTO TOKAa): (hOpMYyIUPOBAThH
MIPOBEPSIEMBIC MTPEATIOIOKECHHSI, COOUPATh YCTAHOBKY U3 MPEAI0KEHHOTO 000PY/I0BaHMS; OMTUCHIBATh
XO/[I OTbITa U (HOPMYJIUPOBATH BHIBObI;

— BBINOJHATH OPSIMbIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaMpsDKEHUS € UCTIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3MUECKUX BEIUYUH; CPABHHUBATH
Pe3yNIBTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOFOTHON TIOTPEITHOCTH;

— TIPOBOAMTH UCCIIETOBAaHUE 3aBUCUMOCTH OJHOM (pr3HuecKol BEIUYHHBI OT PYToii ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHUBIICHHSI TPOBOIHUKA OT €T0 JUINHBI,
IJIOLIA/IA MTOTIEPEYHOI0 CEYEHHUS U YIEIBHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA; CHIIBI TOKA,
UIYIIETO Yepe3 NPOBOJHUK, OT HAIIPSHKEHHS HAa IPOBOJHUKE; UCCIIEA0BAaHUE TIOCIEN0BATENBHOIO U 11
[ |panienbHOro COeIMHEHUI MPOBOIHUKOB): TJIAHUPOBATh UCCIIEIOBaHKE, COOMpaTh YCTAaHOBKY U
BBITOJIHATH U3MEPEHHUSI, CIIeYs IPEATIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTaThl OTYUCHHOM
3aBHCUMOCTH B BH/JIE TaOIUI] U rpaMKOB, JAeaTh BEIBOJbI IO PE3yJIbTaTaM UCCIIEIOBAHUS;

— TMPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BETUYHUH (yIeIbHas TETUIOEMKOCTh BEIIECTBA,
COTIPOTHUBIICHUE MTPOBOJIHUKA, padOTa U MOITHOCTH JEKTPUUECKOTO TOKA): IJIAHUPOBATH H3MEPEHU,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIe1ys MPEUI0KEHHON HHCTPYKIIUH, U BBIYUCIISATH
3HAYEHUE BEJINYUHBL;

— coOroaaTh NpaBuiia TEXHUKH 0€30M1aCHOCTU IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

— XapaKTepH30BaTh MPUHIIMIIEI JEHCTBUS M3YYCHHBIX NMPHOOPOB U TEXHHUUECKUX YCTPOHCTB C OMOPOi
Ha UX OMMCAaHUA (B TOM YHCIIE: CUCTEMA OTOIJIEHUSI IOMOB, TUTPOMET, ITapoBast TypOMHa, aMIIEpMETP,
BOJIbTMETP, CYETUUK DJICKTPUUECKOI SHEPTUH, DJIEKTPOOCBETUTENbHbIE TPUOOPHI, HATPEBATEIbHBIC
ANIEKTPONIPUOOPHI (MIPUMEPHI), HIEKTPUUECKUE MTPETOXPAHUTEIH; SJICKTPOMArHUT, 3JIEKTPOIBUTATEINb
MOCTOSTHHOTO TOKa), MCTIOJNIB3YS 3HAHHUS O CBOMCTBAX (PU3MUECKUX SBICHUN M HEOOXOAUMBIE
(u3nueckre 3aKOHOMEPHOCTH;



— pacro3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CTOPAHHUS, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUECKUX LIETEeH ¢
MOCJIeIOBATEIBHBIM U TAPAJUICIIEHBIM COSAMHEHUEM JIEMEHTOB, pa3jindasi yCIOBHbIE 0003HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IIeTeH;

— MPUBOJIUTH MPUMEPHI/HAXOIUTh HH(POPMALIHIO O TPUMEpaX MPAKTUIECKOTO NCIOIb30BaHUs
(bu3MUeCKUX 3HAHUI B MOBCEIHEBHOM KU3HU AJIsl 00ecrieueHrs 0€30MacHOCTH MPU 00paIleHUH ¢ Iprodo
[/paMu 1 TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLLEH Cpelie;

— OCYHICCTBJIATH IIOHUCK I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘ICCKOFO COJACPpKaHHUA B CETH I/IHTepHeT, Ha OCHOBC
MMEIOIIUXCS 3HAaHUM U HYTéM CpaBHCHUA JOIIOJHUTCIIbHBIX HCTOYHUKOB BBIACIIATH I/IH(l)OpMaI_II/IIO,
KOTOpAa ABJIACTCA HpOTHBOpE‘HHBOI’I HJIM MOYKET OBITh HGHOCTOBepHOﬁ;

— HCIOJIb30BaTh NPHU BHINOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIONYJISIPHYIO JTUTEpaTypy (pusnueckoro
COJZIepKaHUs, CIIPAaBOYHbIE MaTEPHAJIbL, peCypchl ceTu VIHTepHeT; BiIageTh npuéMamMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEeHUs, 000011ast nHpOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3NUECKOTO CO/IECPIKAHMs, B TOM YHCIIE MyOIUYHO MPEACTABIATh PE3yIbTaThl
IIPOEKTHOM WIH HCCJIEAOBATEIBCKON EATEIBbHOCTH; IIPU OTOM I'PaMOTHO MCIIOJIb30BaTh U3y4YECHHBIN
MOHATUIHBIN anmapat Kypca (pU3MKH, COPOBOKAATH BRICTYIIJICHUE TPE3EHTALUEH;

— IIPU BBITTIOJIHCHUHU y‘le6HBIX IMPOCKTOB U PICCJ'ICILOB&HPII’I (I)I/I?»I/I‘-IGCKI/IX mponeccoB pacCpeacisiTb
0013aHHOCTH B Tpynri€e B COOTBETCTBUH C MMOCTABJICHHBIMU 3a/ia4aMU, CIICAUTD 3a BBITTIOJTHCHUCM IlJIaHA
I[CflCTBHfI " KOPPCKTHUPOBATH €ro, aICKBATHO OLICHUBATDH COOCTBEHHBIH BKJIaZ B ACATCIBHOCTD I'PYIIIBI;
BBICTpanBaTb KOMMYHUKATUBHOC BSaHMOILGﬁCTBI/Ie, MMPOSABJIAA TOTOBHOCTH paspeulaTh KOH(i)J'II/IKTI)I.

9 KVIACC

[IpenmeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXaTh COPMHUPOBAHHOCTD Y 00yUaIOIIUXCS
YMEHUU:

— HCIOJIB30BATh MOHATHS: CUCTEMA OTCUETA, MATEPUAIIbHAS TOUKA, TPAEKTOPHSI, OTHOCUTENBHOCTD
MEXaHHYECKOT0 JBIKEHUs, Aeopmalius (ynpyras, IiacTudeckas), TpeHHe, HEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U NIEPETPY3KH; LIEHTP TSHKECTH; aDCOIIOTHO TBEPIOE TEJIO, LIEHTP TSHKECTU
TBEPJOTO Tella, paBHOBECUE; MEXaHUYECKHE KOJIeOaHUs ¥ BOJIHBI, 3BYK, HH(PPaA3BYK U YJIbTPa3BYK;
AMEKTPOMArHUTHBIEC BOJIHBI, IIIKaJa 3IEKTPOMAarHUTHBIX BOJH, CBET, OTU30PYKOCTh U JAIbHO30PKOCTb,
CHEKTpPHI UCITYCKaHUS U TIOTJIOUICHHUSI; anb(da, 6eTa u raMMa-u3TydeHHs], U30TOIbI, siIepHas YJHEPTeTHKA;

— pa3nuuaTh SBICHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHUE, CBOOOHOE MaJCHHUE TeJ, pABHOMEPHOE ABM)KEHUE IO
OKpY’KHOCTH, B3aMO/ICHCTBHE TEJl, peaKTUBHOE JIBIKEHHE, KOJIeOaTeIbHOE ABIKEHHE (3aTyXalolue 1
BBIHY>KJICHHbBIE KOJIeOaHMsI), PE30HAHC, BOJTHOBOE ABM)XKEHHE, OTPaKEHUE 3BYyKa, PSIMOJIMHEHOE
pacnpoCTpaHEHUE, OTPAKEHUE U MIPEIOMIIEHNE CBETA, IT0JIHOE BHYTPEHHEE OTPAKEHHE CBETA,
paznoskeHue 0eoro cBeTa B CIEKTP U CIOKEHHE CIIEKTPaJIbHBIX [[BETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAsl paIM0AKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTpa U3JIy4EeHHUs ) IO OIMCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBICHHUE;

— PpacCllO3HaBaTh IMPOABJICHUC U3YUCHHBIX (I)I/IBI/IIICCKI/IX SIBJICHUH B OKpYyXKarouiemM MUupe (B TOM 4HUCIIC
(1)I/I?>I/ILIGCKI/IC ABJICHUSA B IIPUPOJAC: NPUIIUBBI U OTIIMUBEI, IBUXKCHUC IJIAHCT ComHeuHOM CHCTCMBI,



PEaKTUBHOE IBW)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMU, 3€MIIETPACEHHUE,
ceiicMu4eckue BOJHBI, IIyHAMH, 3XO0, [IBETA TeJl, ONTUYECKHE SBJICHUS B IPUPOAE, OMOIOTHIECKOEe
JeCTBUE BUIMMOTO, YIbTPa(HOIETOBOIO M PEHTT€HOBCKOTO N3TYUYCHUHN; €CTECTBECHHBIH
pPaAMOaKTUBHBIN (OH, KOCMUYECKHE JTy4YH, paAMOAKTUBHOE U3Iy4eHHE IPUPOJIHBIX MUHEPAJIOB,;
JeicTBUE paJiMOaKTUBHBIX U3TyYEHUI Ha OPraHu3M 4eJI0BeKa), IPU ITOM MEPEBOAUTH MIPAKTUUYECKYIO
3aady B y4eOHYIO, BBIACIATH CyIIECTBEHHbBIE CBOMCTBA/MPU3HAKY (DU3NUYECKUX SIBIICHUIA;

— OIIUCBIBATh U3YUYECHHBIE CBOWCTBA TeJ U (PU3NUECKHE SBJICHUS, UCIIOb3Ys (PU3NUECKUE BETUUNHBI
(cpenHss M1 MTHOBEHHAsI CKOPOCTb TeJla IIPU HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHUE, TEPEMELIECHHE,
MyTh, YIJIOBast CKOPOCTb, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CHIIA TSHKECTH, YyCKOPEHHE CBOOOHOTO
[IaJIEHUs, BEC Tella, UMITYJIbC TeNa, UMITYJIbC CHJIbI, MEXaHUUYEeCKas pab0oTa U MOIIHOCTb, TIOTEHIIMAIbHAS
SHEPrus Tella, NOJHATOrO HaJl OBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPT U CKATON IPYKHUHBI,
KMHETHYECKasi SHEprus, 0JHasi MEXaHWYeCKas SHEPIUs, IEPHO] U 4acTOTa KoJeOaHuil, 1JIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, [T0OKA3aTeb IPEIOMIIEHHS CPENIBI); IPU ONUCAHUU
IIPaBUIILHO TPAKTOBATh (PU3UUECKUI CMBICII UCIIOJIb3YEMBIX BEIMUUH, 0003HAUEHHSI U €IUHULIBI
(U3NYECKUX BETUYNH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHUMHU
BEJIMYMHAMHU, CTPOUTH IPa)UKH U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

— XapaKTepHu30BaTh CBOMCTBA Tell, GU3NYECKUE SIBJICHUSI U MTPOLIECCHI, UCTIOIb3YS 3aKOH COXPaHEHUs
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYTIEPIIO3UIIMH CUJI, TPUHIIUII OTHOCUTEIBHOCTH
lNanunest, 3axonbl Hpr0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3AKOHBI OTPAKEHMSI U ITPEJIOMIICHUS CBETA,
3aKOHBI COXPaHEHUS 3apsI0BOTO U MacCOBOTO YUCEI MPH SIEPHBIX PEaKUUsAX; PU 3TOM /1aBaTh
CJIOBECHYI0 ()OPMYJIMPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MAaTEMaTHYECKOE BBIPAKEHHE;

— O0OBACHATH (PU3MUECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE CUTYaLUil
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BSIC
"JHeHue U3 2—3 JIOTUYECKUX LIaroB ¢ OMOPOi Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3NUECKUX SIBICHHH,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

— pemiaTh pacyETHBIE 3aa4Uu (OMUPAIOIINECcs HA CHCTeMY U3 2— 3 ypaBHEHHI), HCTIONb3Ysl 3aKOHBI U
(dbopMyIBI, CBSI3BIBAIONINE (PU3NYESCKHIE BETMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHUS 3aauy 3alHChIBATh
KpaTKO€ YCJIOBHE, BBISIBIISITh HEJOCTAIOLIUE WM U30BITOUHbIE JaHHBIE, BRIOUPATh 3aKOHBI U (POPMYJIBL,
He0OXOUMBIE JUIS PEIICHHUs, TPOBOIUTE PACYETHI U OLIEHUBATH PEATUCTUYHOCTD MOyYEHHOTO
3HaueHUs PU3NYECKOI BEIIMUMHBL;

— pacrno3HaBaTb HpO6J’I€MBI, KOTOPBIC MOKHO PCIIWTDH IMPU ITOMOIIH (1)I/ISI/I‘IGCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMUCAHUC UCCIICAOBAHM, BEIACIATE HIPOBCPACMOC NMPCATIOJIOKCHUEC, OLICHUBATD IPABUJILHOCTL ITOpsAAKA
MMPOBCACHUA UCCIICAOBAHM, ACJIaTh BbIBOABI, HHTCPIIPCTUPOBATL PE3YJIbTAThI HaGHIOI[CHI/II\/JI U OIIBITOB,

— TPOBOJMTH ONBITHI 11O HAOTIOIECHHIO (PU3UUECKHX SBICHUH WK (PU3UUECKUX CBOMCTB TeJ (M3y4eHHE
BTOpOT0 3aKk0Ha HhIOTOHA, 3aKOHA COXpAaHEHUS SHEPTUH; 3aBUCUMOCTD IIEpHo/ia KojaeOaHuit
NPY>KUHHOTO MasTHHUKA OT MAacChl Tpy3a M >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTB OT aMILTUTY b
MaJIbIX KOJICOAHMI; IPSMOIMHEHHOE pPaclpOCTPaHEHHE CBETa, pasJOkKeHHe Oeloro CBeTa B
CIIEKTp; M3Y4YECHHE CBOMCTB HM300pa)KCHHs B IUIOCKOM 3e€pKaje M CBOWCTB NM300pa)XCHUS MpeaMeTa B
cobuparomieli InH3e; HaOII0ICHNE CIUTOIIHBIX U JIMHEHYATHIX CIIEKTPOB M3IY4YEHUs): CAMOCTOSATEIILHO
coOMpaTh YCTAHOBKY M3 N30BITOYHOTO HaOOpa 000PYAOBaHUS; OMUCHIBATH X0 ONbBITA U €T0
pe3ynbTaThl, (POPMYIUPOBATH BHIBOIBI;

— TPOBOJHTH NPH HEOOXOIMMOCTH CEPHUIO MPSIMBIX H3MEPEHUH, ONPEAesisl CpeAHEe 3HAUCHUE
n3MepsieMoil BermuuHbI ((POKyCHOE paccTostHEE COOMparoIIel JINH3bI); 000CHOBBIBATH BEIOOD crioco0a
M3MEPEHUs/U3MEPUTEIILHOTO TPUOOPa;



— TPOBOAMTH UCCIEIOBAaHUE 3aBUCHUMOCTEH (U3UYECKUX BEJIWYMH C MCIIOJIb30BAaHUEM IPSMBIX
U3MepeHuH (3aBUCUMOCTD IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadajabHOH CKO
"IpocTH; meproa KoyiebaHui MaTeMaTUYeCKOro MasiTHUKA OT JJTMHBI HUTH; 3aBUCHMOCTH yTJIa
OTpaXeHUs CBETA OT yTJja MaJeHus U yIia IpeJoMJIeHHs OT yIJia NaJeHus): IUIaHUPOBaTh UCCIIEN0
" |BaHUE, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH Pe3yJIbTaThl MOTy4EHHON
3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BUJE TAOJIHIl U TPaHKOB, A€7aTh BEIBOABI 110 pe3yJIbTaTaM
HCCIIEI0BaHUS;

— MPOBOAMUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIMYHMH (CPEIHAS CKOPOCTh U YCKOPEHHUE Tella IPU
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHUE CBOOOHOTO MaAeHHS, )KECTKOCTD NPY>KUHBI, KO3 HUITUEHT
TPEHHUS CKOJIbXKEHHUs, MeXaHudeckas padoTa M MOIIHOCTh, YACTOTa U MEepUO]] KoJeOaHHit
MaTEMaTUYECKOT0 U MPY>KUHHOI'O MasiTHUKOB, ONTHYECKas CUJIa COOMPAIOLIEH JTMH3bI, PaIMOAKTUBHBIN
(OH): IIIAaHUPOBATH U3MEPEHUS; COOUPATH HKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBINOJIHATh U3MEPEHMUS,
cienys NpeaIoKEHHON MHCTPYKIMH; BBIUNCIIATh 3HAYCHHUE BEJIMYMHBI M AHAIU3UPOBATH ITOJYyYECHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHUN;

— coOiroaaTh paBuiia TEXHUKH 0€3011aCHOCTH IIpU paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

— pasnuyaTh OCHOBHBIC PU3HAKU U3YyUEHHBIX (PU3NYECKUX MOJEIICH: MaTepualibHas TOUKa,
abCoIIIOTHO TBEP/0E TENO, TOUEUHBIN UCTOYHUK CBETA, JIy4, TOHKAas JIMH3a, IUIaHeTapHasi MOJIe b aTOMa,
HYKJIOHHas1 MOJIEJIb aTOMHOT0 S7pa;

— XapaKTepU30BaTh NPUHIUIBI JEUCTBUSI W3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM
Ha MX ONHUCAHUsA (B TOM YHCIIE: CIIUAOMETP, JTaTYUKH IOJI0KEHUS, pACCTOSIHUS U YCKOPEHUsI, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (poToamnmapar, ONTHIECKUE CBETOBOIbI, CIIEKTPOCKOIL, JO3UMETP, Kamepa
Bunbcona), ucnonb3ys 3HaHUS O CBOMCTBaX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE
3aKOHOMEPHOCTH;

— HCIIOJIb30BaTh CXEMbI U CXEMaTHUHbIE PUCYHKH U3yUYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTUYECKUX MTPOLIECCOB NP PELUICHUH YUeOHO-ITPaKTUUYECKUX 33/]1a4;
ONTUYECKUE CXEMBI AJIs IOCTPOEHUS U300paKEHUH B INIOCKOM 3€pKajie U COOMPAIOLIEH JINH3E;

— TIPUBOJUTH MIPUMEPHI/HAXOIUTh HH(OPMAIIHMIO O IPHUMEPaX MPAKTUIECKOTO UCIIOIb30BAHUS
(u3MUeCKUX 3HAHUI B MMOBCEIHEBHOW KU3HU /ISl 00ecrieueHrs 0€30MacHOCTH MPU OOpAIEHUH ¢ IPHOO
CJpaMU M TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOACHHUS HOPM SKOJIOTHIECKOTO
MOBEICHUS B OKPY KalOILEH Cpeie;

— OCYHIICCTBIIATH TOUCK HH(POpMAIH (PU3UIECKOTO CONepIKaHUs B CeTH MHTEpHET, CaMOCTOSATEIIEHO
(hopMyIHpyst MOMCKOBBIN 3aMPOC, HAXOAUTD ITyTH ONPEICICHUS JOCTOBEPHOCTH MOJYYCHHON
nH(pOpMAIIMK HA OCHOBE MMEIOIIUXCS 3HAHUHN U TOTIOJTHUTEIHHBIX HCTOYHUKOB;

— HCIIOJIb30BaTh MIPH BBIMOJIHEHUH YUE€OHbBIX 3aJJaHUH HAYYHO-TIOMYJIAPHYIO JIUTEPATYpy (PU3NIECKOrO
COJIepKaHus, CIIPAaBOYHBIC MATEPHAJIbL, PECYPCHI ceTH MIHTEepHET; BiIafeTh NpUéMamMu
KOHCIIEKTHPOBaHUS TEKCTA, IpeoOpa3oBaHus MHPOPMALIMU U3 OJHOHN 3HAKOBOW CUCTEMBI B JPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIEC U YCTHBIE COOOILEHHS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COAEPKaHUSs, ITyOIMYHO MPEICTABIATh PE3yIbTaThl IPOSKTHON
WJIU UCCIIEI0BATENbCKON AeATEIbHOCTH; IPU 3TOM T'PAMOTHO UCIIOIb30BATh U3yUE€HHbIN OHSITUIHBIN
anrmapar u3y4aeMoro pasjena (U3uKd U COMPOBOXK/IATh BHICTYIUICHHE MTPE3CHTAINEH C YUETOM
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

HauMmenoBaHHe pa3aejoB U TeM HPOrpaMMbl

KoauvecTBo 4acoB

BCEro KOHTPOJIbHbIE paﬁmu

NpaKTHYecKne padoThbl

DaexTponHble (HH(POBLIE) 00pa3oBaTeIbHbIE PeCypPChI

Paznen 1. ®u3nka u e€ poJib B NO3HAHUHU OKPYKAKOLIEr0 MHpPa

1.1. | ®usuka — HayKa o npupoae 2 0 0 http://school-collection.edu.ru
1.2. | ®dusnyecKue BeJTMUMHBI 2 0 1 http://school-collection.edu.ru
1.3 | EcTecTBeHHO- HAyYHBIN METO/X MO3HAHHUS 2 1 1 http://school-collection.edu.ru
Hrtoro o pazaery 6
Pasnen 2. [lepBoHaYajbHbIe CBEIEHHS O CTPOCHUH BelleCTBA
2.1. | CTpoenue BemecTBa 1 0 0 http://school-collection.edu.ru
2.2. | Jisuskenue ¥ B3aHMOJEHCTBHE YACTHI] BEIL[ECTBA 2 0 1 http://school-collection.edu.ru
2.3. | ArperaTHble COCTOSIHHUS BELIECTBA 2 1 0 http://school-collection.edu.ru
HWroro no pazneny 5
Paznen 3. /IBukeHue 1 B3aUMOIeiicTBHE TeJl
3.1. | MexaHu4ecKoe ABH:KeHHE 3 0 0 http://school-collection.edu.ru
3.2. | Unepuus, macca, INIOTHOCTH 4 0 1 http://school-collection.edu.ru
3.3. | Cuaa. Buasl cua 14 1 2 http://school-collection.edu.ru
HWroro no pazneny 21
Paznen 4. laByieHue TBEPABIX TeJl, JKUJAKOCTEH U ra3oB
4.1. | JdaBuenue. [lepenaya qaBjieHusi TBEPALIMH TeJAMHU, )KUAKOCTIMH U ra3aMu 3 0 0 http://school-collection.edu.ru
4.2. | JaBjeHue JKUIAKOCTH 5 0 0 http://school-collection.edu.ru
4.3. | ATmocdepHoe 1aBiieHue 6 0 0 http://school-collection.edu.ru
4.4. | JleiicTBHE JKUIKOCTH ¥ Ia32 HA MOTPYKEHHOE B HUX TeJIO 7 1 2 http://school-collection.edu.ru
Hroro no pasuery 21
Paznen 5. PaGoTa m MOIHOCTH. DHePrus
5.1. | Pa6ora 1 MOIIHOCTH 3 0 0 http://school-collection.edu.ru
5.2. | IIpocThie MeXaHU3MBI 5 0 1 http://school-collection.edu.ru
5.3. | Mexanu4eckast 3Heprust 4 1 0 http://school-collection.edu.ru
HWroro no pazneny: 12




PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68 5

8 KJIACC
Ne HanmeHoBaHue pa3/ie/10B U TEM NPOrPaMMBI KosamyecTBo yacoB JsekTpoHHbIe (1H(POBbIe) 0Gpa3oBaTe/IbHbIE PeCypChl
nin BCEro | KOHTPOJIbHbIE PA0OTHI NpPaKTHYeCKUe padoThbl
Paznen 1. TenJioBble siBJICHUS
1.1. | Ctpoenue u cBoiicTBa BelecTBa 7 0 1 http://school-collection.edu.ru
1.2. | TenaoBbie mpoueccsl 21 2 5 http://school-collection.edu.ru
Hroro no paszueny 28
Pazznen 2. DiaeKTpuYecKHe H MATHUTHBIE SIBJICHUS
2.1. | DaexTpuyeckue 3apsiabl. 3apsiKeHHbIE TeJia H UX B3aUMO/IeiicTBHe 7 0 1 http://school-collection.edu.ru
2.2. | HocTOSTHHDIN IEKTPUYECKHUiT TOK 20 1 10 http://school-collection.edu.ru
2.3. | MarHuTHBbI€ SIBJIEHHS 6 0 4 http://school-collection.edu.ru
2.4. | DNeKTPOMarHUTHAs HMHAYKIUS 4 1 0 http://school-collection.edu.ru
HWroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 21
9 KJIACC
Ne | HaumenoBaHHe pa3jieioB M TeM NPOrPaMMBbI KosimdectBo 4acoB JuekTpoHHbIe (LH(POBLIE) 06pa30BaTeIbHbIE
n/n pecypcbl
BCEr0 | KOHTPOJIbHbIE NpaKTHYecKne
padoThI pa6oTbl
Paznien 1. MexaHu4ecKkue siBJIeHUS
1.1. | MexaHn4ecKoe ABUKEHHE H CIIOCOOBI €ro ONMMCAHUS 10 1 3 http://school-collection.edu.ru
1.2. | BzaumojeiicTBue et 20 1 2 http://school-collection.edu.ru
1.3. | 3akoHbI coxpanenus 10 1 2 http://school-collection.edu.ru
HWroro no pazneny 40
Paznien 2. MexaHu4ecKue Ko1e0aHusl ¥ BOJHbI
2.1. | MexaHn4eckue Koj1edaHus 7 0 2 http://school-collection.edu.ru
2.2. | MexaHH4ecKHe BOJHBI. 3BYK 8 1 0 http://school-collection.edu.ru




Hroro no pasuery

Paznen 3. 3J'leKTp0MaI‘Hl/lTH08 10J1e U 3JIEKTPOMArHUTHbIE€ BOJIHBI

3.1. | DJIeKTpOMArHUTHOE M0JI€ U YJIeKTPOMATHHTHBIE BOJIHbI 6 2 http://school-collection.edu.ru

Hroro no pasneny 6

Pasnen 4. CBeToBbIe SIBJIeHHS

4.1. | 3aKoHbI pacHpoCTpaHEeHHs CBeTa 6 2 http://school-collection.edu.ru

4.2. | JIMH3BI U ONITHYECKHE TPHOOPBI 6 2 http://school-collection.edu.ru

4.3. | Pazno:kenue 6eJioro cBeTa B CHEKTP 3 2 http://school-collection.edu.ru

Hroro no pasneny 15

Pasnien 5. KBanToBbI€ sIBJICHUS

5.1. | McnyckaHue ¥ MOTJIOIIEHHE CBETA ATOMOM 4 1 http://school-collection.edu.ru

5.2. | CTpoeHHe aTOMHOIO siipa 6 1 http://school-collection.edu.ru

5.3. | SinepHble peakunn 7 1 http://school-collection.edu.ru

Hroro no paszueny 17

Pazznen 6. [loBTOpUTEILHO-00001A101MIT MOYJIb

6.1. | CucremaTu3anusi u 06001IeHHE PEIMETHOTO COMEPKAHUS U OMBITA AeATEIbHOCTH, IPHOOPETEHHOTO IPH 9 0 http://school-collection.edu.ru
M3y4eHHH Bcero Kypca pusuku

Hroro no paszery 9

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 20




ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne | Tema ypoka KoanuyectBo 4yacos Buabl, popmbl
n/n KOHTPOJIsA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThI padoTbI

1. | ®usmka - Hayka 0 IpUPOAE 1 0 0 Y CTHBIN 01poc;

2. | Meronpl HayqHOIr O NO3HAHUS 1 0 0 YeTHBIN 01poc;

3. | ®usnueckue BETUYUHBI, UX eMUHALBI 1 | | 0 0 YcTHBIH onpoc;
IpUOOPBI IS U3MEPEHUS

4. | 3mepenue GpU3HUECKON BEITMYMHBI. 1 0 1 [IpakTuueckas
Jlaboparopnas pabota "U3mepenue paborta;
o0beMa )KUJKOCTU M TBEpOro Tesa'

5. |HccnenoBanue 3aBUCUMOCTH OJTHOM 1 0 1 [IpakTnueckas
(bu3n4eCcKoil BETMUNHBI OT APYTOH. paborta;
Jlaboparopnast pabora " MccnenoBanue
3aBHCUMOCTH ITyTH PABHOMEPHO
JBIDKYILETOCs Tejla OT BpEMEHHU
NIBIDKEHHS Tea

6. | O6o0uIaronmii ypok o teme "Uro 1 1 0 KonTponbHas
uzydaet ¢usuka". Kontponbnas padota paborta;

7. | Mounekyna — Mellbuaiias 9acTria 1 0 0 YcTHBIN onpoc;
BELIECTBa

8. | JJabopatopHas pabota 1o onpeneneHuto | 1 0 1 [TpakTuueckas
pa3MepoB MaJbIX TEJI METOAOM PSA0B pabora;

9. | JIBmwkenue yactuil BemecTBa. CBs3b 1 0 0 YcTHBIN o1npoc;
CKOPOCTH JIBUKECHHUS YaCTHII C
TeMIIepaTypoi. bpoyHOBCKOE IBUIKEHHE.

Mudbdysus

10. | BzaumoxeiicTBrE YyacTHIl BELECTBA 1 0 0 YcTHBIN o1poc;
B3anumocss3b MeXy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO MOJIEKYJISIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUI BOJIBI

11. | O6o6maronwmii ypok o teme: "Crpoenue | 1 1 0 KonTponbHas
BemectBa". KonTponbHas pabota paborta;

12. | Mexannueckoe nBmwkeHue. PapHomepHoe | 1 0 0 YcTHBI# omnpoc;

Y HEPaBHOMEPHOE JIBUKCHHE




13. | Ckopocts ['paduueckoe mpeacraBieHue [TuceMeHHBIN
JBUKECHUS KOHTpOJIb;

14. | Cpennsisi CKOPOCTh ITPH HEPABHOMEPHOM TectupoBanue;
JNBHKeHUU. Pacd€r myTu U BpeMeHu
JBYDKEHUS

15. | SIBnenne wHepMU. 3aKOH UHEPIIUN YcTHBIN onpoc;
B3aumopeiicTBue Tea Kak MpUurnHa
U3MEHEHHUS CKOPOCTH JIBUKEHUS Tell

16. | Macca kak Mepa HUHEPTHOCTH TeJia YCTHBIN 01poc;
IImotHOCTE BemiecTBa. CBA3b IIIOTHOCTHU
C KOJIMYECTBOM MOJIEKYJ B €JMHULIE
00BEMa BelecTBa

17. | JlaboparopHas pabota "Onpeznenenue [IpakTuueckas
IUIOTHOCTH TBEPJOTO TeJla C OMOIIBIO pabora;
BECOB U U3MEPUTEIBLHOIO IUINHIpa"

18. | Pemenue 3amau. Pacuer maccol 1 00bemMa [TucemeHHBIM
T€Ja Mo €ro MIOTHOCTH KOHTpOJIb;

19. | Cuna kak XxapakTepucTHKa [TucbMeHHBbIH
B3aUMOJICHCTBUS Tell KOHTPOJIb;

20. | . SABnenue tarorenus. Cuiia TsSHKECTH YcTHBIN onpoc;

21. | Cuna ynpyroctu. 3akoH ['yka YeTHBIN 011poc;

22. | Bec tena. Equaunbl critbl. CBSI3b MEXIY JuKTaHT;
CUJION TSKECTH U MacCOM Tea.

23. | Cuiia TSKECTH Ha IpYTuX IJIaHeTax Y CTHBIN 011poc;

24. | Cunel ynpyroctu. Bec Temna. YcTHBI o1poc;
HesecomocTs

25. | Tunamomertp. JlabopatopHas pabora [IpakTuueckas
"I'panynpoBaHue Mpy>KUHBI U U3MEPEHHE pabora;
CWJI JUHamMoMeTpoM"

26. | CnoxeHue IByX CHWJI, HAITPABICHHBIX IO VYcTHBIN 01poc;
OJTHOM MPSIMOIA.

27. | PaBHOJEHUCTBYIOIIAS] CUIT YcTHBIN o1poc;

28. | Cuna tpenus. TpeHue CKONbKEHUS U TectupoBanue;

TPEHHE MOKOS




29. | JTaboparopHas pabota "M3yueHne cuiibl 1 [IpakTuueckas
TPEHHUSI CKOJIBKEHUS TIPH IBUKEHUN paborta;
OpycKa 10 TOPU30HTATLHOM
noBepxHocTH "TpeHue B mpupoie u
TEXHHUKE

30. | Perenue 3agau no temam: «Bec Tena. 0 [TuceMmeHHbBIH
I'paduueckoe nzobpaxkenue cun. Cuibl. KOHTPOJIb;
PaBHoOpelicTByIOIIAsA CHID)

31. | O6o0maromuii ypoK 1o Teme: 0 3auer;
"JIBu>keHUE U B3auMOIecTBUE Ten"

32. | KoHTposbHas paboTa 1o TemMe: 0 KontponbHas
"JIBm>keHrEe U B3auMoercTBrue Tea' pabora;

33. | HaBneHue 0 YcTHBIH o1poc;

34. | CnocoObl yMEHBIICHUS U YBEINYCHUS 0 YcTHBI o1poc;
JaBJICHUS

35. | JaBneHue rasza 0 YeTHBIN 011poc;

36. | [lTHeBMaTH4eCKHE MalTUHbI 0 YcTHBIN onpoc;

37. | 3akon ITackans 0 JIuKTaHT;

38. | [laBieHre BHYTPH KUIKOCTH 0 YcTHBIN o1poc;

39. | 3aBUCUMOCTbD JABJIECHUS KUIKOCTU OT 0 YceTHbIi omnpoc;
rIIyOWHBI TOTpYykeHus. Pernenne 3ama4

40. | Coobmaromuecst cocyabl 0 JuKTaHT;

41. | Bec Bo3myxa u aTMOC(EpHOE JaBJICHUE. 0 VYcTHBIN 01poc;
[IpuunHbI CynIeCTBOBAHUS BO3TYITHOM
000JI04KH 3eMiH

42. | Onbit Toppuuennu. 3mepenue 0 YeTHBIN 011poc;
aTMOC(hEpHOTO TaBJICHHS

43. | Ipubops! Ist U3BMEPEHHUsT aTMOCPEPHOTO 0 YcTHBI o1poc;
JaBJICHUS

44. | I'mppaBnuuecKue MEXaHU3MBbI 0 Y CTHBIN 011poc;

45. | Jle#icTBUE )KUIKOCTH M ra3a Ha 0 JuKTaHT;
MOTpy>KEHHOE B HUX TEJIO. 3aKOH
Apxumena

46. | BeitankuBaroias (apXxumMeioBa) Cuia. 0 TectupoBanue;

DKCHEepPUMEHTAITBHOE OTIPEICIICHNE
BBITAJIKUBAIOIIEH CHIEI




47.

Jlaboparopnas paboTa Mo ucciaea0BaHUIO
3aBHCUMOCTH BBITAIKUBAIONICH CHITBI OT
o0beMa TIOTPY>KEHHOHN YacTH Tella, OT
TUIOTHOCTH KHJIKOCTH

[IpakTnueckas
pabora;

48. | Pemenue 3amau mo teme "ApxumenoBa CaMooI11eHKa C

cuna" HCIOJIb30BaHUEM
«O11€HOYHOTr 0
JINCTaY;

49. | DkcriepuMeHTaTFHOE MCCIIeIOBaHHUE [IpakTuueckas
YCJIOBUH TUTABaHUS TEI pabora;

50. | Ycnosus mnaBanusd Tel. Pemenue 3amag YCcTHBIN OIpOC;

51. | [InaBanue cynoB. Bo3ayxormiaBaHue. IIncemennbIn
HccnenoBanne MOPCKUX TITyOHH. KOHTpOJIb;
IToxopeHue ropHBIX BEPIIMH

52. | O6o6maromuii ypok no teme "JlaBienue TectupoBanue;
TBEPBIX TEJ, )KUIKOCTEN U Ta30B"

53. | KonTposkHas paboTa o teme "JlaBneHue KonTponbHas
TBEPIBIX TEJ, )KUIKOCTEN U ra3oB" paborta;

54. | Mexanunueckas pabota EnuHuiibe paboTsr YcTHBI# ompoc;

55. | MomuocTts. EnuHAIBI MOIITHOCTH VYcTHBIN 01poc;

56. | Pemenne 3a1a4 Ha pacueT MEXaHUICCKOM ITuceMeHHEBIH
paboTHI M MOIIIHOCTH. KOHTPOJIb;

57. | IIpocTeie MexaHU3MBI. Ppruar. VYcTHBIN 01poc;
PaBHOBecue cui Ha ppruare

58. | MOMEHT CHJIbI YcTHBIN o1npoc;

59. | Peryaru B TeXHHKE, OBITY ¥ IPUPOJIC. [IpaxkTnueckas
JlaGopaTopnas pabora «BpisicHeHue pabora;
YCJIOBHSI pAaBHOBECHS pblUara

60. | bioku. «30710T0€ MPaBUIO» MEXAHUKU Y CTHBIN 011poc;

61. | KITJI mpocThIX MEXaHU3MOB. [TuceMeHHbII
DKCHEepUMEHTAIBHOE UCCIIEIOBAHUE KOHTpOJIb;

62. | Kunetnueckas ¥ MOTEHIMAIbLHAS YcTHbI onpoc;
SHEprus

63. | [IpeBpaieHue 0qHOTO BHA TectupoBanue;
MEXaHUYECKOW SHEPTUHU B IPYTrOil

64. | 3ak0H COXpaHEHUS ¥ U3MCHEHHS YHEPTUU YcTHbI onpoc;

B MEXaHUKE




65. | KonTponbHas paboTa 1mo teme 1 1 0 KoHntponbHas
"Mexanuueckasi paboTa, MOITHOCTb, pabora;
MPOCThIE MEXaHU3MBI"

66. | [ToBTopeHue u 006001eHe conepxanus | 1 0 0 TectupoBanue;
Kypca pusuku 7 kiacca. TeMbr
"PaBHOMepHOE ABHKEHUE. [1TOTHOCTH
BewiecTBa. Cuiibl B npupoze" Y pok
66 ®usuka 7 knaccllon

67. | [ToBTOpeHue u 0000IIeHNe coaepkanus | 1 0 0 ITuceMeHHEBIH
Kypca ¢usuku 7 knacca. TeMbl KOHTPOJIb;
"JlaBneHue TBEPABIX TEI, KUIKOCTEN U
razos, [InaBanue Ten"

68. | ItoroBoe moBTOopeHue 1o Kypey pmsuxu | 1 0 0 TectupoBanue;
7 knacca. Temsl "B3aumoneiicTBue Tei.

JlaBiieHre TBEPABIX TEII, KUIAKOCTEN U
ra3os, [InaBanue ten. Pabora u
MomHocTh. [IpocTsie MexaHu3MbI"
OBUIEE KOJIMYECTBO YACOB I10 68 5 9
I[TPOI'PAMME
8 KIIACC
Ne | Tema ypoka KoanuyectBo yacos Buabl, popmbl
n/n KOHTPOJIS
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoThI

1. | OcHOBHBIE MOJOKEHUS MOJIEKYIISIPHO- 1 0 0 YcTHBIN ompoc;
KMHETUYECKOU TEOPUU CTPOCHHUS
BeIIECTBa

2. | Mogenu TBEPAOTO, KHUIKOTO U 1 0 0 VYceTHbI omnpoc;
ra3000pa3HOro COCTOSHUI BellecTBa

3. |CmaunBanue 1 0 0 Y CTHBIN 011poc;

4. | Kanmmsipasle siBinenus. Jlaboparopuas | 1 0 1 [IpakTnueckas
pabota "U3ydyeHne KanuUTSIPHBIX paborta;
SIBJICHUM"

5. | Kpucrammuueckue u amopdubie TBEp LI | 1 0 0 VYcTHBI onpoc;
Tena

6. | TerioBoe pacuipeHue u coxatue 1 0 0 JuKTaHT;

7. | O6o6marommii ypok 1o teme "Ctpoenne | 1 0 0 [TucpMeHHBIIH
U CBOMcTBa BemlecTBa" KOHTpOJIb;

8. | Temneparypa. BHyTpeHHss sHEeprus 1 0 0 YCTHBIN 01poc;




nmapooOpa3oBaHUs

9. | CnocoObl n3MeHeH s BHYTPEHHEH YcTHBI o1poc;
SHEPTUH

10. | Buas! Temonepenauu VYcTHBIN 01poc;

11. | Temmonepenaya B MpUpPOAE U TEXHUKE YcTHBIN o1poc;

12. | KonTponbHas paboTa 1mo TeMam ITnceMeHHBIH
"CTpoeHue 1 CBOMCTBa BellecTBa" u KOHTpOJIb;
"Tennonepenaya”

13. | KonnuecTBO TEIOTHL. Y AeabHAA YCTHBIN OIpOC;
TEIUIOEMKOCTD BEIECTBA

14. | TemmmooOmeHn. JIaGopatopHas paboTa [TpakTuueckas
"HccnenoBadue IBIEHUS TEIIOOOMEHA pabora;

MIPU CMEUIUBAaHUH XOJIOJHOM U ropsdeit
BOIBI"

15. | TeroBoe paBHOBecHe. JlaboparopHas [IpakTuueckas
pabora "OnpeaeneHne KoJINIecTBa paborta;
TEIUIOTHI, TOJIYYEHHOTO BOJION TIPH
TEII000MEHE C HarpeThiM
METAJUTHYECKUM ITUIUHAPOM"

16. | YpaBHeHHe TEIIOBOTO OanaHca. [IpaxkTnueckas
Jlaboparopnas pabota "OmnpenencHre pabora,
yAETbHON TEIIOEMKOCTH BetlecTBa"

17. | Pemenue 3amau mo teme "TemnooomeH" CaMoOlIeHKa C

HCITOJIb30BAHUEM
«O11€HOYHOr 0
JINCTaR;

18. | [InaBneHue U OTBEpPACBAHKE YcTHBIN o1poc;
KPUCTAJUTMYECKUX BEIIECTB

19. | YaenbHas TemioTa MnjaaBieHUS. [IpakTuueckas
JlaboparopHnast pabota "Onpenenenue pabora;
YACIbHOU TETJIOTHI TUTABJICHUS Jibaa"

20. | [TapooOpa3oBaHKe U KOHICHCAITHS. YcTHbI ompoc;
Ucnapenue Brnaxxnocts Bo3myxa

21. | U3MepeHue BIaXKHOCTH BO3IyXa. [IpakTnueckas
JlaGopaTopHnas pabota "OnpezneneHue pabora;
OTHOCHUTENIFHOM BIIaXKHOCTH BO3Ayxa"

22. | Kuntenue. Y nenpHas TeIiora VYcTHBIN 01poc;




23.

Pemtenne 3agau mo reme "MzmeneHue

CaMooI1ieHKa ¢

arperatHbIX COCTOSIHUI BeliecTBa" HCIOJIb30BaHHUEM
«OLIEHOYHOTO
JINCTaY;

24. | DHeprus TOIUIMBA. Y IebHAS TEIIOTA JIMKTaHT;
CTOpaHHUs

25. | [IpuHIUIBI PabOTHI TETUTOBBIX TectupoBanue;
neurateneit. KIT/ TemnoBoro aBurarenis

26. | Pemienue 3ama4d no teme "TerioBbie ITnuceMeHHEBIH
spieHus". Buabl Ternnonepenayn, KOHTPOJIb;
KOJMWYECTBO TEMIOTHI, K3MEHECHHE
arperaTHBIX COCTOSIHHI BEIIECTBA,
BJIAYKHOCTh BO3qyXa"

27. | Obobmaromuit ypok no teme "TerioBsie TectupoBanue;
sIBIeHUS"

28. | KontponbHas pabora 1mo Teme KonTponbHas
"TernnoBsie siBICHUS" pabora;

29. | Dnekrpuszanus ten. Bzaumoneiictpue VYcTHBIN 01poc;
3apspKEHHBIX Tel. 3akoH Kyiona

30. | DJIEKTPOCKOI. DIEKTPUUECKOE T0JIE YcTHBIN onpoc;

31. | JlenmMMOCTb 3IIEKTPUYECKOTO 3apsiia. VYceTHbIi omnpoc;
OnextpoH CtpoeHue aroma

32. | Dnekrpuueckoe nojue. HanpskeHHOCTD JIMKTaHT;
nosist. [IpuHnun cynepno3uuuu
JIEKTPUYECKUX TOJIEH

33. | Hocutenu 3IeKTpUUECKUX 3apsiioB. YcTHbI onpoc;
3aKOH COXpaHEHUs IEKTPUIECKOTO
3apsna

34. | IIpOBOOHUKH U TUAJIEKTPUKHU. [IpakTuueckas
Jlaboparopnast pabota "HccnenoBanue pabora;
JNEUCTBUSA AJIEKTPUUECKOTO MOJIS Ha
MIPOBOJIHUKH U TUAJIEKTPUKH"

35. | KonTponbHas paboTa 1mo teme [TuceMeHHBIN
"DnexTpuuecKkue 3apsaabl. 3apsHLKEHHbIE KOHTPOJIb;
Tella ¥ UX B3auMoaeucTaue"

36. | Dnekrpuueckuii TOK. ICTOUYHUKH VYcTHBIN 01poc;
AIEKTPUIECKOTO TOKA

37. | JAeHcTBUS AIEKTPUYECKOTO TOKA YcTHBIN o1poc;




38. | DneKTpUYECKHiA TOK B )KUIKOCTIX U VYcTHBIN onpoc;
rasax

39. | Dnektpuueckas memns. JlabopaTtopHast [IpakTnueckas
pabota "Cbopka u npoBepka paboThl pabora;
AJIEKTPUYECKOM LEMH MOCTOSIHHOTO TOKA"

40. | Cuia Toka. JlaboparopHast pabota [TpakTuueckas
"N3mepeHue U peryupoBaHUE CUIIBI paborta;

TOKa"

41. | DnekTpuuecKoe HanpsKEHUE. [IpaxkTnueckas
JlaboparopHnast pabota "U3mepenue u pabora;
peryiupoBaHue HanpsHKeHUs "

42. | ConpoTHBIEHUE IPOBOIHUKA. [IpakTuueckas
Jlaboparopnas pabota "HccnenoBanue pabora;
3aBHCUMOCTH CHUJIBI TOKA, HIYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHHSI PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

43. | 3akon OmMa Jj1s1 y4acTKa enu YcTHBIN o1poc;

44. | YnenbHOE CONPOTUBIICHHUE BEIIECTBA. [TpakTruyeckas
Jlaboparopnast pabota "3aBUCHUMOCTH pabora;
IEKTPUUYECKOTO CONTPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JAJUHBI, IJI0IIAI1
MOTIEPEYHOr0 CEUYeHUs U MaTepuana”

45. | Peocrar. JlaboparopHast paboTa [TpakTuueckas
"PerynupoBanue cuibl TOKa peoctaToM"” paborta;

46. | [TocnemoBaTenpHOE COCMHEHHE [TpakTuyeckas
poBOAHKMKOB. JlaGopaTopHas pabora pabora;
"IIpoBepka npaBuia CIOKEHHS
HanpsHKeHUH TPU MOCIIe0BATEIbHOM
COEIMHEHUH JIByX PE3UCTOPOB"

47. | TlapannensHOe COCMHEHHE [TpakTruyeckas
npoBoIHUKOB. JlabopaTopHas paboTa pabora;
"[IpoBepka mpaBuiia i CUJIBI TOKA IIPU
napajyieIbHOM COEAMHEHNU PE3UCTOPOB"

48. | CMmemaHHbIe COSTMHEHUS TTPOBOTHUKOB ITnceMeHHEBIH
Konrponsnas padora no teme "3akoH KOHTpOJIb;
Oma jis yyacTtka uenu"

49. | PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO YcTHBIH onpoc;

ToKa. 3akoH J[xoyna—JleHma




50. | Pacuér paboThl 1 MOLTHOCTH TOKA. [IpaxkTnueckas
JlaGopatopusie onbITH: "OnpenencHue pabora;
paloThI AIEKTPUUECKOT0 TOKA, UAYIIETO
yepes pesuctop” u "Onpenenenne
MOIIHOCTH 3JIEKTPUYECKOT0 TOKA,

BBIJIENIAEMOI Ha pe3uctope”

51. | OnekTponpoBoKa ¥ MOTPEOUTENN [IpakTnueckas
JIEKTPUUYECKON SHEPTUH B OBITY. pabora;
Kopotkoe 3ambikanue. JlabopaTopHas
pabora "Onpenenenne KI1]]

Harpesares. MccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, UIYIIETO YEPE3
JIAMIIOUKY, OT HANPsDKEHUs Ha Hen"

52. | Pemenwe 3ama4 mo reMam "Cuia Toka, 3auer;
HaNpsDKEHUE, COMPOTUBIIEHHUE, 3aKOH
Owma s yyacTKa LeTH, yAeIbHOe
COIIPOTUBIIEHUE, COCTUHEHUS
MIPOBOTHUKOB"

53. | Pemenue 3amay 1o remaM "3axkod Oma ITuceMeHHEBIH
IUIS y4acTKa [enH, padoTa U MOLTHOCTb KOHTpOJIb;
TOKa, 3aKoH J[>oyinsa-Jlenna"

54. | O6Go0mmaronIyii ypoK 1mo Teme CaMooI11eHKa C
"OnexkTpuueckue ABieHUA" HCIIOJIb30BAaHUEM

«O11€HOYHOT O
JUCTa»;

55. | KonTponbeHas paboTa 1mo teme KonTponbHas
"DnexkTpuueckue saBieHus" paborta;

56. | MarautHoe nosie. MarHuTHOE TI0JIE VYcTHBIN 01poc;
IIPSIMOTO TOKa. MarHuTHbIE JINHAN

57. | Omeit Dpcrena. JlaboparopHas paboTta [IpakTuueckas
"UccnegoBanue nercTBUs pabora;
ANEKTPUYECKOTO TOKA HA MATHUTHYO
cTpenKy "

58. | MarHuTHOE T0JI€ IIEKTPHYECKOTO TOKA. [IpaxkTnueckas
Onexrpomaraut. JlabopaTopHas padora pabora;

"ONBITHI, 1EMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIbI B3aUMOJICHCTBUS
KaTyIIKU C TOKOM U MarHUTa OT CHUJIbI
TOKA ¥ HAIpaBJIEHMs TOKA B KaTyIlKe"




59.

[ToctosinHble MarHUTHI. JIJabopaTtopHbie
pabotsl "MccnenoBanre MarHUTHOTO
B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB"
u "M3ydyeHrne MarHuTHOTO TOJISt
MMOCTOSIHHBIX MarHUTOB IPH UX
00bETMHEHNH U pa3aeneHun"

[IpakTnueckas
pabora;

60.

MarsauTHOe 110J1€ 3eMIIU B €r0 POJIb AJId
JKM3HH Ha 3eMIie HeﬁCTBHe Mar"guTHOI O
I10JIA Ha IMPOBOJHUK C TOKOM

YeTHBIN 011poc;

61.

DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Jlaboparopnas pabota
"KonctpyupoBanue u u3ydeHue padoThl
anektpoasurarens" KIT/]
ANEKTPOABUTATENS

[IpakTnueckas
pabora;

62.

I/IHILYKHI/IX MAar"duTHOI'O ITOJIA

YcTHBIN o1npoc;

63.

Mar»autHbsIM IOTOK SIBlICHHE
3JEKTPOMArHUTHON UHAYKIUHU

Y CTHBIN 011poc;

64.

Hamnpasnenne HHIYyKIIMOHHOTO TOKA.
[IpaBuio Jlenna

JuKTanHT;

65.

SIBnenune camounaykuuu [lonydenue u
nepeaya rmepeMeHHOT0 AIEKTPHYECKOTO
Toka. Tpanchopmarop

TectupoBanue;

66.

[ToBTOpEeHME U 00001IEHUE COAEpKAHUS
Kypca ¢usuku 8 knacca. TeMbl
"CTpoeHure 1 CBOMCTBA BEILIECTBA.

TemnoBele gBiaeHud"

TIucbMeHHBIH
KOHTPOJIb;

67.

IToBTOpenue u 0600IIEHNE COlEePKAHUS
Kypca pusuku 8 kiacca. TeMbr
"DneKTpuUecKre U MarHUTHBIE ABJIEHUA"

IInceMeHHBIH
KOHTpOJIb;

68.

HroroBast KOHTpONIbHAS pabOTa MO KYpCy
¢uzuku 8 knacca. Temsr "CTpoenue u
CBOICTBA BEILIECTBA. TEIUIOBBIE SBICHUS.
DNEeKTPpUYECKUE U MarHUTHBIC SIBJICHUS"

TectupoBanue;

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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9 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

BCEro

KOHTPOJIbHBIE
padoThI

NMpaKTHYEeCKue
padoTbI

Bunsl, popMmsl
KOHTPOJIA




MexaHudueckoe OBUKEHUE.

PaBHOMEpHOE IIPSIMOJIMHEWHOE
IBIKeHne MarepuaibHas TOUKa.

Cucrema orcuera

VYcTHBIN onpoc;

2. | PemeHue 3a1aya Ha paBHOMEPHOE TectupoBanue;
MPSIMOJIMHEIHOE ABM)KEHUE

3. OTHOCHTEIIPHOCTh MEXaHHIECKOTO JMKTaHT;
NIBIKEHU Pemenune 3aga4y Ha
OTHOCUTEIBHOCTH JIBHOKCHHUS.

4. | CpenHsiss ¥ MTHOBEHHAsI CKOPOCThH TeJia [TpakTuueckas
MIPU HEPABHOMEPHOM JIBUKEHUU. paborta;
Jlaboparopnast paborta "Onpenenenue
CpeaHEN CKOPOCTH TeJIa MPU JIBUKEHUN
110 HAKJIOHHOU IMJIOCKOCTH"

5. | Yckopenue. PaBHoyckopeHHOE Y CTHBIN 011poc;
MPSIMOJIMHEIHOE ABM)KEHUE

6. |Ilepememenue nmpu paBHOYCKOPEHHOM [IpaxkTnueckas
MPSIMOJTMHETHOM JIBHKCHHH. paborta;
Jlaboparopnast pabota "HccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHU ISt
PaBHOYCKOPEHHOTO JBM>KEHUS"

7. | JlaboparopHas pabota "Onpexnenenue IIpaxTrueckas
YCKOPEHHsT PABHOYCKOPEHO pabora;
nBikyterocs tena" CBoOogHOe
najieHue

8. PaBHOMEpHOE NBM>XEHUE 1O IIncrmennsblit
oKkpyxHOcTH. Pemenue 3agaya no teme KOHTPOJIb;
"PaBHOYCKOpEHHOE MPSMOIUHEITHOE
nBIKeHne"

9. | Pemrenus 3a1a4 o teme TectupoBanue;
"MexaHn4yecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

10. | KontpomnbHas paboTa 1o Teme KonTponbHas
"MexaHn4yecKoe IBUKEHUE U CIIOCOOBI pabora;
ero onucanus"

11. |IlepBbiii 3akoH HeroToHA YcTHBIN o1poc;

12. | Bropoii 3akon HerotoHa. [Tpuniun Y cTHBIN 01poc;
CYNEPHO3UINH CUTT

13. | Tperuii 3akon HproToHa YcTHBIN o1poc;




14.

Pemenue 3aga4 Ha NPUMEHEHUE 3AKOHOB
HreroTona

JuKTanHT;

15. | Cuna ynpyrocTtu u 3akoH I'yka Y CTHBIN 011poc;
16. | JlJabopaTopHas pabora "OmnpeneneHue [TpakTuueckas
KECTKOCTHU MIPY>KUHBI" pabora;
17. | 3akon BcemupHoro tarotenus. Cria ITnceMeHHBIH
TSDKECTH KOHTPOJIb;
18. | Pemenue 3amay Ha ABUIKEHUE TEI IO TectupoBanue;
NEHCTBUEM CUJIBI TSKECTH
19. | HeBecoMoOCTh U neperpy3Ku YCTHBIN 011poc;
20. |IlepBast kocMHYECKask CKOPOCTh YeTHBIN 011poc;
21. | Pemrenue 3ama4 Ha MIPUMEHEHUE 3aKOHA CaMooI1ieHKa ¢
BCEMHUPHOTO TATOTCHUS HCIIOJIL30BAHUEM
«OLIEHOYHOTO
JINCTaY;
22. | Cuna tpeHus YeTHBIN 011poc;
23. | JlJabopaTtopHas pabora "OmnpeneneHue [TpakTuueckas
Kod(durmeHTa TpeHus" pabora;
24. | Pemrenue 3a7a4 Ha OBHKEHUE TEN MO CaMoolIeHKa ¢
JeCTBUEM CUJIBI TPEHUS HCITOJIb30BAHUEM
«O11€HOYHOTr 0
JINCTaR;
25. | Peurenue 3aa4u Ha IBYDKEHUE TEN MO CaMooI1ieHKa ¢
NEACTBUEM HECKOJILKUX CHJI HCIIOJIL30BAHUEM
«OLIEHOYHOTO
JINCTaY;
26. | PaBHOBecue MaTepHaIbHOW TOYKH JIMKTaHT;
a0COFOTHO TBEPIOTO Tena. Buapl
paBHOBECHS
27. |PemieHue 3a1a4 Ha IPUMEHCHUE TectupoBanue;
YCIIOBUM paBHOBECHS TEN
28. | Obo0maroIuit ypoK 1mo Teme 3auer;
"MexaHnuyeckue sIBiIeHuI"
29. | Pewrenue 3aga4 no teme TectupoBanue;
"Mexanndeckue sIBJICHU"
30. | KonrpomnbHas pabota 1o Teme KonTponbHas
"MexaHnyeckue sBJICHUS" paborta;
31. | 3aKkoH COXpaHEHUs UMITyJIbCa Y CTHBIN 011poc;




32.

PeaktuBHOe nBmkeHUe. Perrenue 3agaq
Ha MPUMEHEHHE 3aKOHA COXPAHEHUS

TectupoBanue;

UMITYJIbCa

33. | Mexanuueckasi paboTa ¥ MOITHOCTb YeTHBIN 011poc;

34. | Kunermueckas sHeprus. Teopema o JIVKTaHT;
KMHETUYECKON SHEPrUU

35. | Pabota cuibl TsKECTH TectupoBanue;

36. | Pabora cunbl ynpyroctu. JJabopaTopHast [IpakTuueckas
pabota "Omnpenenenue paboTbl CUIIbI paborta;
YIOPYTrOCTH MpPU NOIBEME I'py3a C
UCIOJIb30BAHUEM MTOJIBUKHOTO U
HEMOJIBUYKHOTO OJI0KOB"

37. | Pemenue 3agayu o teme "Pabora u CaMOOI1IeHKa C
MOIITHOCTB" HUCIOIb30BaHNEM

«OLIEHOYHOTO
JMCTaY;

38. | 3aKoH M3MEHEHHUS U COXPaHCHHUSI [IpakTuueckas
MeXaHu4ecKoi sHepruu. JlaboparopHast pabora;
pabora "M3yueHue 3aKoHa COXpaHSHUS
SHEPTUU

39. | Pemenue 3agay 1o teMme "3akoH ITuceMeHHEBIH
COXPAHEHHUS UMITYJIbCA. 3aKOH KOHTpOJIb;
COXPAaHEHHUs MEXaHUYECKOM aHeprun"

40. | OGoOmaromuii ypok mo Teme "3aKoHbI KonTponbHas
coxpanenus". KonrponsHas pabota paborta;

41. | KomnebarenpHOE IBMKEHNE YcTHBIN o1poc;

42. | Marematuyeckuil MasiTHUK. [IpakTnueckas
Jlaboparopnas padota "IIpoBepka pabora;
HE3aBUCUMOCTH NepuoJia KojaeOaHuit
rpys3a, MOJIBEIIEHHOI0 K HUTH, OT MaCChI
rpy3a"

43. |[pyxwuHHbIA MasSTHUK. JlabopaTopHas IIpaxTrueckas
pabota "OnbIThI, 1EMOHCTPUPYIOLIUE pabora;
3aBUCUMOCTb N€PHOAA KosleOaHu
IpPY>KMHHOTO MasiTHUKA OT Macchl rpy3a
1 )KECTKOCTH NPY>KUHBI"

44. | Pemrenue 3amady 1o TeMe TectupoBanue;

"MaTtemMaTH4eCKUi U Py KUHHBIN
MasiTHUK"




45.

3aTyxaromue KojieOaHusl.
BoinyxaeHHbIE KOsieOaHus.

JuKTanHT;

46. | Pe3onanc. Pemenue 3a1au 1o teme CamoorieHKka ¢

"KonebarenpHoe aBmxeHue" HCIIOJIb30BAaHUEM
«O1€HO4YHOT 0
JUCTa»;

47. | Peurenue 3amad. mo remMe 3aderT;
"KonebarenpHoe nBMKEHNE"

48. | MexaHn4ecKkue BOJIHBI YCTHBIN 01poc;

49. | Inuna BosHbl. CKOPOCTH JIuKTaHT;
pacnpocTpaHEHUs BOJIH

50. | Pemrenue 3a7a49 Ha pacyeT JUTMHBI BOJTHBI IIncrmennsblit
1 CKOPOCTH PaclpOCTPaHEHUS BOJHBI KOHTpOJIb;

51. | McToyHuku 3ByKa. 3BYKOBBIE KOJIEOAHUS YeTHBIN 011poc;
. XapaKkTepUCTHKH 3BYyKa

52. | PacmpocrtpaHeHue 3ByKa. 3ByKOBBIE JIMKTaHT;
BoJIHBI OTpakeHHe 3ByKa. IXo.
3BYKOBOM pE30HAHC

53. | UHdpa3ByK U yIbTpa3BykK TectupoBanue;

54. | Pemenue 3a1a4y Ha MEXaHUYECKUE CaMooI1ieHKa ¢
KOJ1e0aHusl U BOJIHBI UCTOJIb30BaHUEM

«OLIEHOYHOTO
JIMCTay;

55. | O6oObmaronuii ypok 1o mo Teme KonTponbHas
"MexaHuuyeckre KoneOaHus U BOJTHBI'". paborta;
Konrpomnsnas padora

56. | SIBneHUE 2NIEKTPOMArHUTHON UHIYKITHH. [IpakTnueckas
Jlaboparopnast pabota "U3yuenue pabora;
SIBJICHUE 3JIEKTPOMAarHUTHOM MHTyKIIHH"

57. | CriocoObI MoTydeH sl SIEKTPUIECKOM YcTHBI o1poc;
SHEPrUuu

58. | DneKTpoMarHuTHOE IOJIE. [IpakTuueckas
DJIEKTPOMarHuTHbIE pabora;
BosHbL.JIabopaTopHas paboTa
"N3yueHue CBONCTB 3JIEKTPOMAarHUTHBIX
BOJIH MPHU IIOMOILIY MOOUIIBHOTO
TenedoHa

59. | Ucnonp30BaHUE 3JEKTPOMArHUTHBIX JIMKTaHT;

BOJIH




60. | [kana 3MeKTpOMarHUTHBIX BOJIH. [TuceMeHHBIN
DneKkTpoMarHuTHas Ipupoia CBeTa KOHTpOJIb;

61. | O6oOmaromuii ypoK Mo Teme KonTponbHas
"DIeKTPOMAarHUTHOE MOJIE. paborta;
OIEKTPOMAarHuTHBIE BOIHBI'".

KonTponbhas padota

62. | I[IpsaMonmHEHHOE pacTpoCTpaHEHHE YcTHBI o1poc;
cBeTa

63. | Orpaxenue cera. JlaboparopHas [TpakTryeckast
pabora "M3yueHne XapaKTepUCTHK pabora;
n300pakeHus peIMeTa B INIOCKOM
3epkane"

64. |IIpenomnenue cera. JlJabopaTopHas [IpakTnueckas
pabora "HccnenoBaHue 3aBUCHMOCTH paborta;
yrja IpeJoMJIeHHs CBETOBOIO Jyda OT
yIJ1a najieHus Ha TpaHuLe "BO3/yX-
cTexno"

65. | Pemrenue 3aga4d o teme "OTpakeHue u TectupoBanue;
IpesioMJIeHne cBeTa"

66. |IlonHOe BHyTpEeHHEE OTPAXKEHUE CBETA CamoorneHka ¢

UCTIOJIb30BaHUEM
«O11€HOYHOT 0
JUCTa»;

67. | Pemrenue 3aga4d mo teme "OTpakeHue u ITnceMeHHEBIH
IpesioMJIeHne cBeTa" KOHTpOJIb;

68. | JIunza, X071 myuel B JIMH3E. [IpakTuueckas
Jlaboparopnas padota "I[lomyuenue pabora;
M300paK€HUs MOMOILBIO cOOMparoueit
JTUH3BL"

69. | JlaboparopHas padota "IIpoBepka IIpaxTrueckas
(hopMyJITbI TOHKOU JTUH3HI" pabora;

70. | Pemrenue 3amad o teme "JInnza" TectupoBanue;

71. | I'ma3 xak onTuyeckas cucrema [InceMenHbIM

KOHTPOJIb;
72. | Ontrueckue nmpuOopsl. Pemenne 3agau CamooneHka ¢

o teme " JInazer"

HCIIOJIL30BAHUEM
«OneHoYHOoT0
JINCTaY;




73. | O6oOmaronIHii ypoK 1o TeMe Kontponbnas
"OTpakeHue u npenoMicHue ceera', paborta;
"JInnzel". KoHTpOnbHas paboTa 1mo Teme
"IIpenoMiieHre U OTpakeHHUE CBETA",

"JIunzsr"

74. | ducniepcus cera. JJabopaTopHast IIpaxTrueckas
pabota "OmBITHI [0 Pa3JI0KEHUIO 0€10r0 pabora;
cBeTa B CIEKTp"

75. | CrnoxeHue CueKTpalbHbIX 1IBETOB. [IpaxkTnueckas
Jlaboparopnast pa6ota "ONBITHI 11O pabora;
BOCHPHUATHIO LIBETA IPEIMETOB MPHU UX
HaOJII0ICHNH Yepe3 IBETHhIE PHIbTPHI"

76. | Obob6maromuit ypok mo teme "CBETOBbIC KonTponbHas
apneHus” KontponbHas paboTa 1o teme paborta;
"CBeToBbI€ sIBIEHUA"

77. | OnsiTel Pesepdopna u mianerapHas YeTHBIN 011poc;
Mozenb aroMa. Moaens aroma bopa.

78. | McryckaHue M MOTIIONICHUE CBETa YcTHBIN o1poc;
aTOMOM

79. | KBanThl JIuKTaHT;

80. | JIuneituaTsie criekTpsl.JlabopaTtopHas [IpakTuueckas
pabota "HaluroieHne CIUIONIHbBIX U pabora;
JIMHENYaThIX CIEKTPOB U3IyueHus"

81. | PagmoakTuBHOCTH. Anb(ha, OeTa u VYceTHbI omnpoc;
raMMau3TydeHusl.

82. |Jlaboparopnas padota "HccienoBanue [TpakTuueckas
TPEKOB 3apsKEHHBIX YaCTHUIL 10 paborta;
¢dororpadusm”

83. | Crpoenue aroMHOro siipa. Hykmnonnas YcTHBIN ompoc;
MOJIENb aTOMHOTO sizipa. M30Toms!.

84. | PagmoakTuBHBIC mpeBpaineHus. [lepuon IIncemennbIn
HoJIypacrnaja aTOMHBIX siJEp. KOHTPOJIb;

85. | Pemenue 3ama4 o teme "CtpoeHue TectupoBanue;
a]ipa, palloaKTUBHBIE ITpeBpameHus"

86. | Pemenue 3amau o teme "CtpoeHue 3auer;
siApa, paIuoOaKTUBHbIC MTPEBpaIleHUs "

87. | SlnepHble peakiuy. 3aKOHBI COXPAaHEHHS YcTHBI o1poc;

3apsAA0BOTr0 U MaCCOBOT'O YUCLII




88. | DHeprus cBs3u aTOMHBIX sep. CBs3b JIMKTaHT;
MaccChl U DHEPTHH.

89. | Peaknuu cuHTE3a U ICICHUSA SIEP. TectupoBanue;
Ucrounnku sHeprun CosHLA U 3BE3]

90. | SInepnas sHepreTuka. JledicTBUSL [IncemMeHHBIM
PaIMOaKTUBHBIX M3JTyUYE€HUH HA )KUBBIC KOHTpOJIb;
OpraHu3Mbl

91. | Josumerpusi. JlaboparopHas pabota [IpakTnueckas
"N3mepenue paaroakTuBHOTO GoHa" paborta;

92. | O6o6mAarIIHii YPOK TI0 TeME CamooreHka ¢
"KBanTOBbIE siBI1EHUA" HCIIOJIb30BAaHUEM

«OneHoYHOT0
JMCTaY;

93. | KonrpomnbHas paboTa 1o Teme KonTponbHas
"KBanToBbI€ siBeHUS" paborta;

94. |IloBTOopenue u 00OOIICHUE MaTepUaa CamoorieHKka ¢
Kypca. Tema "MexaHn4yeckoe IBUKEHUE HCIOJIb30BAaHUEM
U CIIOCOOBI €ro ONUcaHus" «O11€HOYHOT O

JUCTa»;

95. |IloBTOpenue u 00oOIIEHNE MaTepraa CamoortieHka ¢

Kypca. Tema "B3aumoneiictsue ten" HCIOJIb30BaHUEM
«OLIEHOYHOTO
JIMCTay;

96. |I[loBTOpenue u 000OIICHUE MaTepUaa TectupoBanue;
Kypca. Tema "3aKkoHbI COXpaHEHUS B
MEXaHHKe"

97. | TloBTOopeHue u 0000IICHIE MaTepHraa TectupoBanue;
kypca. Tema "MexaHuueckue KoiaeOaHus
Y BOJIHBI"

98. |IloBTOpenue n 000OIIEHNE MaTepraa CamoortieHka ¢
kypca. Tema "TeruioBele siBieHus" HCIIOJIb30BAaHUEM

«OneHoYHOoT0
JIMCTay;
99. |IloBTOpenue u 000OIICHUE MaTepUaa CamoorieHKka ¢

Kypca. Tema "Dnexkrpuueckue sBiaeHu"

HUCIIOJIL30BAaHHNEM
«O1EeHOYHOT O
JINCTaR;




100. |TToBTOpenne n 0600IIeHIE MaTepraa 1 0 CamoortieHka ¢
Kypca. Tema "DneKkTpoMarHuTHbIE HCIOJIb30BaHHUEM
SIBJICHUS IBJIeHUS" «OLIEHOYHOTO

JMCTaY;

101. [101. UtoroBast KOHTpOJIbHAsI paboTa 1 0 KonTponbHas

mo Kypcy ¢usuku 7-9 Kigaccos pabora;

102. |TToBTOpeHne u 0600IICHIE MaTepraa 1 0 CamoortieHka ¢
Kypca. Temsl "DieKTpoMarHuTHbIE HCIIO0JIb30BaHUEM
BOJIHEI", "CBETOBEIC SIBJICHUS" «OLIEHOYHOTO

JIMCTay;

OBUIEE KOJIMYECTBO YACOB I10 102 20

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

7 KJIIACC

®wusuka, 7 knacc/[lepeimkun A.B., OO0 «/IPOD®A»; AO «13natensctBo [IpocBemienuey;
BBenure cBoil BapuaHr:

8 KJIACC

®wusuka 8 kiacc/[leppimkun A.B., OO0 «/IPODA»; AO «M3natenbctBo [Ipocsemienney;
Beenure cBoil BapuaHT:

9 KUIACC

®wusuka 9 kiace/ [epeimkua A.B., ['ytauk E.M., OO0 «IPODA»; AO «M3narensctBo [IpocBenieHuey;
Beenure cBoil BapuaHT:

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

7 KJIACC

C6opuuk 3a1a4 o ¢pusuke 7-9 ki k yueOnukam. A.B.Ileprimkuna u ap. ®I'OC (k HOBbIM
yueOHuKam)/coctaBurensb [.A. JlonnoBa- M.: U3narenbctBo "Ok3amen"

Tectrl mo ¢pusuke k yueonuky A.B.I[lepeimkuna "®duszuka. 7 k1" (M. : Ipoda)

Metoandeckoe nocobue k yaeouuky A.B.[lepeimkuna @I'OC 7 k1 H.B.®unonosuy, M.: [Ipoda 8
KJIACC

CoOopauk 3anay o pusuke 7-9 ki: k yueonukam. A.B.Ilepsimkuna u 1p. ®T'OC (k HOBBIM
yueOHuKam)/coctaBurens [.A. Jlonmosa- M.: U3narenbcTBo "DKk3ameH"

Tectrl o ¢pusuke k yueoHuky A.B.Ilepopimkuna "®Ouszuka.8 k1" (M. : [Ipoda)

Mertoandeckoe nocobue k yueoHuky A.B.Ilepormkuna @I'OC 8 ki1 H.B.®unonosuu, M.: JIpoda 9
KJIACC

Co6opauk 3amau o ¢pusuke 7-9 ki k yueOnukam. A.B.Ilepermkuna u ap. PI'OC (k HOBBIM
yueOHuKam)/coctaBurens [.A. JlonmoBa- M.: U3narenbctBo "Dk3amer"

Tectsl o usuke k yueoHuky A.B.Ilepsimkuna "®@usuka. 9 k" (M. : Ipoda)

Meroanueckoe nmocoodue k yueonuky A.B.Ilepeimkuna ®I'OC 9 kn E.M.I'ytHuk, O.A.Uepaukosa, M.:
Apocda

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

7 KJIIACC

http://school-collection.edu.ru Enunas xoyexmust nudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB

8 KUIACC

http://school-collection.edu.ru Enunas xonnexuus nudpoBbix 00pa3oBaTENbHBIX PECYPCOB

9 KJIACC
http://school-collection.edu.ru Enunas xonnexuus nudpoBbix 00pa3oBaTENbHBIX PECYPCOB



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OFPA3OBATEJILHOTI'O ITPOIIECCA
YYEBHOE OBOPYJOBAHUE

OBOPYJIOBAHME JIJIS1 TPOBEJIEHUSI IABOPATOPHBIX, IPAKTHUECKHX PABOT,
JEMOHCTPAIIUM
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