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MHNOACHUTEJIbBHASA 3AIINCKA

PabGouast mporpamMma 1o ¢u3NKe Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs COCTABJICHA Ha OCHOBE
MOJIOKEHUA W TpeOOBaHWUM K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOHM 00pa3zoBaTeiIbHOMH
nporpammebl, npencraBieHHbIx B GI'OC OOO, a takxke ¢ yu€roMm deaepanbHOl pabouell MporpaMMbl
Bocniutanus u Konuenmuu npenojgaBanus yaeOHoro npeamera «DOuznkay.

Copep:xanue mporpammbl 1o (u3uKe HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOM TPaMOTHOCTH
O0OyJaromuXxcsi U OpPraHMU3AIMI0 M3y4YeHHUs (U3UKH Ha JIeATEIBHOCTHOW OCHOBE. B mporpamme mo ¢usuke
YYHUTBIBAIOTCS BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusanuu TpedoBanuii @I'OC OO0 k miaaHUpyeMbIM
JUYHOCTHBIM U METANPEJIMETHBIM Pe3yJIbTaTaM OOyUYeHHS, a TAaKKEe MEXKIPEIMETHBIC CBSI3H ©CTECTBEHHO-
HAyYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

Ouzuka SBISETCS CUCTEMOOOPAa3yIOIIMM Uil E€CTECTBEHHOHAYUHBIX YYEOHBIX NPEIMETOB, MOCKOJIbKY
(dbu3nUecKre 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHHIA, H3y9aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHEH U
¢busnueckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO0 KapTHHY MHpa, MpeJoCTaBisieT Haubosee
SICHBIE 00pa3Ilbl MPUMEHEHHUSI HAyYHOTO METOJIa MO3HAHUs, TO €CTh CII0CO0a MOTYYCHHs JOCTOBEPHBIX 3HAHUN
0 MHpE.

Onra w3 rHaBHBIX 3a1a4  (PU3HUECKOTO O00pa3oBaHUs B CTPYKType oO0mero oOpa3oBaHUS COCTOUT B
(hOopMUPOBaHUH €CTECTBEHHOHAYYHOUW IPaMOTHOCTH U MHTEpECa K HayKe y 00yJarommxcs.

HEJIN U3YUEHUSA YYEGBHOI'O ITIPE/IMETA «®U3UKA»

N3ydyenne ¢u3uku Ha 0a30BOM YypOBHE IMPEAINOIAaraeT OBJAaJCHHUE CIEAYIOIIMMHU KOMIIETEHTHOCTSMH,
XapaKTEePU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:

— HAYYHO OOBSACHATH SBICHUS;

— OILICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICOBAHMUS,

— UHTEPIPETUPOBATH JIAHHBIE U UCTIOJIb30BaTh HAYYHBIE 10KA3aTEeIbCTBA AJIs MOJYUYEHHUS BHIBOJIOB.

Ilenmn wu3ydeHus GU3HKKM Ha YpOBHE OCHOBHOro oOmmiero oOpa3zoBaHusi omnpenencHsl B KoHuenmuw
npenofaBaHus yueOHoro mpeamera «Dusmka» B 00pazoBaTesbHBIX opraHu3anusax Poccuiickoit @enepainuu,
peanu3yIolMX OCHOBHBIE 00I11€00pa3oBaTeIbHBIE MPOrpaMMbl, YTBEpkAEHHOW pemieHueM Komnernn
MunucrtepcTsa npocpenieHus: Poccutickoit @eaepanun (mporokod ot 3 aexadps 2019 r. Ne [TK48H).

Lenu n3yyenus Hu3nuKu:

— npuoOpeTeHNEe UHTEpeca U CTpeMIICHUSI 00yJaronxcs K HAydHOMY U3yUYEHHUIO MPUPOJIbI, Pa3BUTHE UX
MHTEJJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

— pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE TMO3HaHUS U (OPMHPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

- dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa H3yuyeHUs OCHOB CTPOCHHS MaTepuu U
(dbyHIaMeHTaIbHBIX 3aKOHOB (DU3HKH;

- dhopMHUpOBaHKE TIPEACTABICHUI O POy (GU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHIL;

- pa3BUTHE TIPEICTaBICHUM O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON AESITeTbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JaibHeHeMy 00y4eHHIO B 3TOM HANPaBICHHUH.

JlocTikeHne 2THX 1eJiel TporpaMMBbl o (PU3MKE HAa YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHusl 00€CTIeunBaeTCs
pElLIeHUEM CIEeTYIOIUX 3a1a4:

- npuoOpeTeHne 3HAaHMM O JUCKPETHOM CTPOCHUHM BEHIECTBA, O MEXAHWYECKUX, TEIUIOBHIX,
AIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSIX;

— NpUOOpEeTEeHNE YMEHUN OMUCHIBATh U OOBSICHITH (PU3UYECKHE SIBICHUSI C UCTIOIH30BAHUEM TTOTYyUSHHBIX
3HaHUM;

- OCBOEHHE METOJIOB PEIICHUS POCTEHIINX PACYETHBIX 3a7]a4 C UCTIOJIb30BaHUEM (DU3HUECKUX MOJETEH,
TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33724,

— pa3BUTHE YMEHHUH HAONIOJaTh MPUPOJHBIC SBJICHUS W BBITOJHATH OIBITHI, JaOOpaTOpHBIE PabOTHI U
AKCTIEPUMEHTAJIbHBIE UCCIIEIOBAHUSI C UCTIOJIB30BAaHIEM H3MEPUTEIHHBIX TPHOOPOB;

- ocBoeHHE TPUEMOB paboThl ¢ WHMOpManueld (U3MUYECKOTO COACpX aHMs, BKIOYas WH(GOPMAIUIO O
COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHAIU3 U KPUTHIECKOE OLICHUBaHUE WH()OPMALINY;

— 3HAKOMCTBO CO cdepamu TpodecCHOHATBbHON  ACATENBHOCTH, CBSI3aHHBIMU C (PHU3UKONH, U
COBPEMEHHBIMH TEXHOJIOTHUSMU, OCHOBAaHHBIMH Ha IOCTHKEHUSX (PU3HMUECKOU HAYKH.

MECTO YYEBHOTI'O ITIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE



B cucreme o6mero obpazoBanus «Pusnka» npu3HaHa 00s3aTeNbHBIM YU€OHBIM MPEIMETOM, KOTOPBIA BXOIUT
B COCTaB MpeaMeTHoN obnactu «EcTecTBeHHO-HayuHbIe TpeaAMeThI». Ha n3yuenue gpusnuku (6a30BbIi ypOBEHB)
Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanusi oTBoAUTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNI0), B
8 kimacce — 68 yacoB (2 gaca B Heneno), B 9 kimacce — 102 vaca (3 gaca B Henemio).

1. COILEP KAHUE YYEBHOI'O NIPEJIMETA
7 KIIACC
Pa3neu 1. ®usuka u e€é posib B NO3HAHUHN OKPY/KAIOIIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npuponpl. Pu3nUecKue SBICHUA: MEXAHUYECKHE, TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue Qusnueckux senuunH. Dusnueckue npubdopsl. Ilorpemuocts
n3MepeHuil. MexxyHapoaHas CUCTeMa CAMHULL.

Kak ¢usuka u gpyrue ecrecTBeHHbIE HAYKU M3y4aloT NMpupoay. EcTecTBEeHHOHAYYHBII METO]T MO3HAHUS:
HaOJI0IeHNe, TTOCTAaHOBKAa HAayYHOTO BOIPOCA, BBIABM)KEHHE THIIOTE3, SKCIIEPUMEHT IO NPOBEPKE THIIOTE3,
o0BsicHEeHHE Ha0M01aeMoro siBieHus. Onucanue GU3nYeckux SBJICHUHN C TOMOIIBI0 MOJIEEH.
Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. ®uznyeckre NpUOOPHI U MPOLETypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M LIU(POBBIM IPUOOPOM.
Jlabopamopuusie pabomot u onvimel.

Onpenenenre UeHbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHoopa.

H3mepenne paccTOsTHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.

Ornpenenenue pa3MepoB MajbIX TeJ.

N3mepenue temiieparypsl IpH MOMOIIY KUIKOCTHOIO TEPMOMETPA U IaTUMKA TEMIIEPATYPhl.
[IpoBenenue wuccienoBaHusl MO MPOBEPKE TUIOTE3bl: JAIbHOCTh MOJETA IIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OoJIbllIe, YeM OOoJIblIe BbICOTA ITYCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BelleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEILIECTBA.

JIBrxkenue wyactull BemecTBa. CBs3b CKOPOCTHU JBIDKEHMSI YaCTHIl C TeMIiepaTypoil. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzaumonelicTBrue 4acTuIl BEIIeCTBA: MPUTSHKEHUE U OTTAIKMBaHHE.

ArperaTtHble COCTOSHUSI BEILECTBA: CTPOEHHUE Ta3oB, KHUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.
B3anMocBs3p MexAy CBONMCTBAMM BEIIECTB B Pa3HBbIX arperaTHbIX COCTOSHHUSIX U UX aTOMHOMOJEKYJISIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO ABHKEHHS.

2. Hab6monenue nuddys3uu.

3. Habmonenue siBneHuil, 00bACHIIOMUXCA TPUTSKEHUEM MITH OTTAJIKUBAaHUEM YacCTHI] BEIIECTBA.
Jlabopamopuvie pabomsl u onvimol.

1. Ouenka quameTpa aToMa METOJIOM PSAOB (C UCTIONb30BaHHEM (poTorpaduii).

2. OmbITHI IO HAOTIOACHUIO TEIJIOBOTO PACITUPEHUS T'a30B.

3. OnbIThI 0 OOHAPYKEHUIO IEHCTBHSI CUIJI MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuskenune u B3auMojieiicTBe TeJl.

Mexannueckoe ABukeHHE. PaBHOMepHOEe M HepaBHOMepHOe aBHkeHue. CkopocTb. CpenHss CKOpOCTb
IIpY HEPAaBHOMEPHOM JBIKEHUH. Pacy€r myTu u BpeMeHH IBUKEHUSI.

SIBnenue nHepuyu. 3aKOH MHEpLUH. B3anMonelicTBre Tesl Kak IpUUMHA U3MEHEHUS CKOPOCTHU ABH)KEHHUS
Ten. Macca kak Mepa mHepTHOCTH Tena. [InoTHocTe BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYN B
enuHuIle 00bEMa BellecTBa.

Cuita Kak XapakTepUCTHKa B3auMmoneucTBus ten. Cuna ynpyroctv u 3akoH ['yka. 3mepenue cuiel ¢
MIOMOUIBI0 JUHAMOMETpA. SIBIeHME TATOTEHMs M cuila TshkecTH. Cuila TSHKECTH Ha Ipyrux IaHeTtax. Bec tena.
HesecomocTs. CrnoxeHue CHIl, HalpaBIEHHBIX MO OJHOM mNpsiMoM. PaBHonelcTByromas cwi. Cuina TpeHHS.
TpeHue ckoybkeHUs U TpeHUE NOKOs. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO IBHKEHUS Tela.

2. H3mepeHne CKOPOCTH MPSIMOJIMHEHHOTO JIBHKCHHSI.

3. HabGmronenwue siBleHUs HHEPIIUU.

ocoarwhE



4. HabmoneHne n3MEHeHNUs CKOPOCTH TPU B3aUMOACHUCTBUU TE.

5. CpaBHEHHE MaccC 1O B3aUMOJCHCTBHUIO TEJl.

6. CnoxeHue CUJI, HAIPaBJICHHBIX MO OJHOW MPSIMOH.

Jlabopamopuusie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (ILIApUKa B SKUJIKOCTH, MOJEIH AJIEKTPUUYECKOIO

aBTOMOOWJIS U TaK Jajee).

2. OmpeneneHue CpeHe CKOPOCTH CKOJBKEHHUS OpyCKa MITH MapUKa 0 HAKIOHHOH IIIOCKOCTH.
Omnpenenenne MIOTHOCTU TBEPIOTO Tea.

4. OrbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsHKEeHUs (nedopMarvin) npyKUHBI OT HTPUI0KEHHON

CHJIBL.
5. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHUJIbI TPEHUS CKOJBXEHHUS OT BEca Tella M Xapakrepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH.
Pasnen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra30B.

Hapnenue. CriocoObl YMEHbIICHHUsI U yBEIMUYEHMs JaBieHus. JlaBieHue raza. 3aBUCUMOCTb JIaBJICHUS
raza or oObéma, Temmeparypsl. [lepemada naBieHuss TBEPABIMH TEJIaMM, >KUAKOCTIMH U Ta3aMH. 3aKOH
ITackans. IIHeBMaTHuecKue MalIMHBL. 3aBUCHUMOCTb JABJICHHUS HIKOCTH OT IIyOMHBI. ['Mapocratudeckuit
napazgokc. Coobmaromuecs cocyabl. [ mapaBaruecKkne MeXaHu3Mbl.

Atmocdepa 3emnu u atMochepHoe aaBiaeHue. [IpuuuHbl CylecTBOBaHHs BO3AYILIHONW 000JI0YKH 3eMIIH.
OmnsiT Toppuuemum. M3mepenne atMmocepHOro naBieHus. 3aBHCUMOCTh aTMOC(EPHOTO JTAaBJICHUSI OT BBICOTHI
Haj ypoBHeM Mopst. [Ipubopsl a1 u3mepeHust aTMOCHEpHOro JaBlIeHUsL.

JleificTBrE KUAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX Telo. BriTamkuBaromas (apxuMenoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

3aBHCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBineHus )KUIKOCTHIO U Fa30M.

Coobmatrommuecs: Cocypl.

I'mppasimueckwuii npecc.

IIposiBinenue neifictBus aTMOCGHEPHOTo JaBIEHHUS.

3aBHCHMOCTH BBITAIKHBAIOMIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

VYcnoBue miaBaHUsS TeN: IJIaBaHUE WIM TOTPYKEHHUE Tl B 3aBUCHMOCTH OT COOTHOILIEHUS
IJIOTHOCTEH TeJIa U )KUJIKOCTH.

Jlabopamopuvie pabomol u onsimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJI€ OT 00bEMa NOrPYKEHHOMN B )KUAKOCTh YAaCTH Tela.

2. OmpeneneHne BHITAIKUBAIONICH CHIIBI, IEHCTBYIONICH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKMBAIOLIEH CHIIBbI, JEMCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT MAacChl

Tena.
4. OnpITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CHJIbI, JCUCTBYIOLIEH Ha Telo B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YaCTH TeJA U OT IJIIOTHOCTHU KHUJIKOCTH.

5. KonctpyupoBaHnue apeomeTpa Wil KOHCTPYUPOBAHHE JIOJKHU U ONpeieieHue e€ Tpy3010/bEMHOCTH.
Pa3nea 5. PaGora n MomHOCTh. JHEprus.

Mexanunueckasi pabota. MoIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, 0JI0K, HaKJIOHHAs MII0cKocTh. [IpaBuio paBHOBecus pbiuara. [Ipumenenue
IpaBUjIa paBHOBECHS pbluara K OJoKy. «3omoToe npasuio» Mexanuku. KIIJ] mpocteix mexanusmos. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHKE.

Mexannueckass »Heprus. KuHernueckas W mnoreHuuanbHas HHeprus. [IpeBpamieHue ogHOro BHIA
MEXaHWYECKON DHEPTUU B IPYroi. 3aKOH COXPAaHEHHUs SJHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbl NpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue paOOTBHl CUJIBI TPEHUS TNPU PABHOMEPHOM JIBIKEHHUH Tela MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenue KII/[ HakJIIOHHOMN TUIOCKOCTH.
4. W3yudeHue 3aKOHA COXPaHEHUSI MEXAHUYECKOU SHEPTUU.

w
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8 KVIACC
Pa3nen 1. TenioBble siBJICHHS.

OCHOBHBIE TOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUUYECKON TEOpPUM CTPOEHMs BellecTBa. Macca M pa3smepbl
aTOMOB M MOJIEKYJ. ONBITHI, IOATBEPKAAOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, KHUIKOTO M ra3000pa3HOr0 COCTOSHUM BemiectBa. Kpucrammmyeckne u amopdHbIe
tena. OOBsICHEHHE CBOWCTB Ta3oB, KHUAKOCTEH M TBEPIABIX Tel HA OCHOBE IOJOKEHUH MOJIEKYJISIPHO--
KMHETHYeCKOM Teopun. CMauMBaHKE U KallWJUIAPHBIE IBJIEHUS. TEII0BOE pacIIMPEHUE U CKATHE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHUS YaCTULl. BHYTpeHHsA SHEprus.
CriocoObl M3MeHEeHHsI BHYTPEHHEH SHEpruM: Tervionepesada U COBEpIIeHHE padoThl. Buabl Temmonepenayu:
TEIIONPOBOJHOCTb, KOHBEKLIMS, U3IyYEHHE.

KonnyectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelIecTBA. TeIUIOOOMEH W TEMJIOBOE PaBHOBECHE.
VYpaBHenue terioBoro 6ananca. [InaBienue u oTBepJeBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y AeNbHAS TEIIOTa
riaBienus. [lapooOpa3oBanue u konaeHcanus. Mcmapenue. Kunenue. YaenbHas Temiora mapooOpa3oBaHMsL.
3aBUCUMOCTh TeMIEepaTypbl KUMIEHHs OT aTMOC(HEPHOTO AaBJICHUS.

Bnaxnocts BO3ayXa.

OHeprus ToIIMBaA. Y IeibHAs TEIJI0TA CTOPAHUS.

[Tpuntuns! pabotsl TermoBbix aurareneit KI1/[ rermnoBoro apurarens. TensoBble ABUraTeIn U 3allUTa
OKpY’KaroIlel CPebl.

3aKOH COXpaHEHMSI U MIPEBPALIEHHS SHEPTUU B TEIUIOBBIX IIpOLEccaXx.
emoncmpayuu.

Ha6motenne 6poyHOBCKOTO JIBHYKEHHUSI.

Ha6monenue nuddysum.

Habmronenue siBieHN cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUM.

Habnroienue TemnoBoro pacimupeHus Ted.

W3meHnenue naBieHus ra3a npyu U3MEHEHUU 00bEMA U HarpeBaHUU WM OXJIAXKICHUU.
[IpaBuna u3amMepeHus TeMIepaTypsl.

Bupael reruionepenayu.

OxmnaxieHre Ipy COBepIICHUH PabOThI.

Harpeanue npu coBepiieHHH padOThl BHEITHUMH CUTIAMH.

10 CpaBHEHME TEIOEMKOCTEN Pa3IUYHbIX BELIECTB.

11. HabGmroieHre KuneHus.

12. HaGnroieHue mocTosSHCTBA TEMIIEPATYPhl IPU TUIABJICHUH.

13. Mojienu TEIIOBBIX JIBUTATEIICH.

Jlabopamopuwvie pabomol u onvimol.
1. OnwiThl IO OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnbITHI IO BBIPAIMBAHUIO KPUCTAIIJIOB IOBAPEHHOM COJIM MITH caxapa.
3. OnbITHI 110 HAOTIOACHUIO TETJIOBOTO PACIITUPEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEIl.
4. OrmpeneneHue JaBleHUs Bo31yXa B OaJJIOHe IIIPULIA.
5. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBHCUMOCTh JAaBJIEHMS BO3JyXa OT €ro oO0béMa M HarpeBaHUs WM
OXJIaKICHUS.

6. IIpoBepka TrUMOTE3bl JMHEHHON 3aBUCHMOCTH JJIMHBI CTOJIOMKA >KHUAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIeparypsbl.

7. HaOmroneHue HW3MEHEHUs] BHYTPEHHEH HHEpruu Tejla B pe3yjbTaTe TeIonepeaadyd U padoThl
BHEILIHUX CHUJIL.

8. MHccrenoBanue siBIeHHS TEIIOOOMEHA PU CMEIIIMBAHUH XOJIOTHOM U TOPSTYEH BOJIBI.

9. OmpeneneHre KOJIMYECTBAa TEIJIOTHI, MOJYYEHHOTO BOJOM TMpH TEIUIOOOMEHE C HarpeTbiM
METAITNYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. ViccnemoBanue mporiecca HCTIapeHHsL.

12. OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3/TyXa.

13. Onpenenenne yaenbHON TETUIOTHI TUTABJICHUS JIb/IA.

Pa3nes 2. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onektpuzarusi Tel. J[Ba poma 3JIEKTPHUUECKUX 3apsnoB. BiammonelcTBhe 3apsDKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aMMOJCHCTBHS 3apSXKCHHBIX TEJ OT BEIUYMHBI 3apsA70B U PACCTOSHUS MEXKIY
TeIamu).
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Dnektpuueckoe noje. Hanpsoxk€HHOCTh 3neKTpudeckoro nojs. [IpuHuun cynepno3uimnm 3JIeKTPUIECKIX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »srnexTpuyeckux 3apsaoB. OJEMEHTapHbIM djiekTpuueckud 3apan. CrpoeHue aroma.
[IpoBOIHMKY M AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

DNEeKTpUUECKUN TOK. YCIIOBHUS CYILIECTBOBAHUS 3JEKTPUUECKOTO TOKA. MICTOUHMKM NOCTOSTHHOTO TOKA.
JIecTBUSI ANEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE). DIEKTPUUYECKUM TOK B KUAKOCTAX U
ra3ax.

Onektpruueckass unenb. Cuwia Toka. OJnekTpudeckoe HampsbkeHue. COnpoTHBIIEHHE IMPOBOJIHUKA.
VYaenpbHOE conpoTuBieHUE BewiecTBa. 3akoH Oma 11s ydacTka nenu. IlocnenoBaTtenbHOe M MapajuiesbHOE
COEJIMHEHHE IPOBOAHUKOB.

PabGorta u MoOIIHOCTH 3NEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHma. DnekTpuueckue Ienu Hu
MOTpeOUTENH IEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbikaHue.

[TocrossHHBIE MarHUTHL. B3anmMoaeCTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOE moJie. MarHutHoe mosie
3eMiM M €ro 3HaueHue Ui Ku3HM Ha 3emue. OnbeiT Opcreaa. MarHMTHOE MOJ€ 3IEKTPUYECKOTO TOKA.
[IpuMeHeHne »HIEKTPOMArHUTOB B TeXHUKE. JleficTBME MAarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
DneKTpoABUTaTellb IOCTOSHHOIO TOKa. Mcrosb30BaHue 3JE€KTPOABUTATENIE B TEXHUUECKHUX YCTPOMCTBAX U Ha
TpaHCIOPTE.

Onbitel Dapanes. SBiaeHue snexkTpomMarHUTHOM uHAYKUMU. IlpaBuiio Jlenna. Onekrporeneparop.
CriocoOblI OTYYeHUS AIEKTPUUECKON SJHEPTHH. DIEKTPOCTAHIIMHM HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.
/emoncmpayuu.

DnekTpu3anus Tel.

JIBa poJia 2JIEKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.
DNeKTpocTaTU4eCKask MHIYKIHUSA.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.
[IpoBOAHMKY U AUBIIEKTPUKHU.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOIO MOJIS.
HcToyHnKky OCTOSIHHOTO TOKA.

JIeNCTBUA 2IIEKTPUYECKOTO TOKA.

0. DnexTprYecKkuii TOK B )KUIKOCTH.

1. "'a30BBIit pa3psi.

12. smepeHune CUIlbl TOKa aMIIEPMETPOM.

13. M3mepenue 3JIeKTPUIECKOTO HAMIPSHKEHHS BOJIBTMETPOM.

14. PeocTat 1 Mara3uH COMPOTUBIICHHIA.

15. B3aumoieiicTBHE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3fielieHus TIOJI0COB MarHUTa.

17. MonenupoBaHie MarHUTHBIX TOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmeIT Opcrena.

19. MarauTHoe 1oJjie TOKa. DJIeKTPOMArHuUT.

20. JleficTBHME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DnexTpoaABHUraTeh MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJIEKTPOMAarHUTHON HHTYKITUH.

23. OmbiTer Dapaes.

24. 3aBUCUMOCTD HAIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSI.

25. DIeKTpOTreHepaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U TPH COIPUKOCHOBEHUH.

UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U IUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

N3mepenue u perynupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U

HaIpsDKEHUS Ha PEe3UCTOpE.

7. OmbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTH JIIEKTPUYECKOTO COMPOTUBICHHUS MPOBOAHHMKA OT €ro
JUIMHBI, TJIOLIA/IM MTONePEYHOro CEUeHUs U MaTepuaa.
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8. IIpoBepka mmpaBuiia CJI0KEHUS HAPSHKEHUH MPH MTOCTIEI0BATEIHLHOM COSIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mmpaBuiia il CUIIbI TOKA MPH NapajuIEIbHOM COEIMHEHUN PE3UCTOPOB.

10. OnpeneneHune pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHre MOUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HApsKSHUs Ha HEll.

13. Onpenenenue KIIJI narpeBaTens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. M3yueHre MarHuTHOIO OJIsI TIOCTOSIHHBIX MarHUTOB IPU UX OObEIMHEHUH U Pa3/IeICHUU.

16. UccnenoBanue ACWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KATyIIKU C TOKOM M MarHuTa OT

CHJIbI TOKA U HAIpaBJIEHUS TOKA B KATYILKE.

18. N3yuenue neiicTBUs MArHUTHOTO I10JIs1 Ha TPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue padoThl SJICKTPOABUTaTEIL.

20. Usmepenne KII anmekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnpITEl MO WCCIENIOBAHHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHAYKIMH: HCCIEJOBAHUE W3MEHEHUH

3HAYEHUS U HAIIPABJIICHUs NHIYKIIMOHHOTO TOKA.
9 KJIACC
Pa3zpen 1. Mexann4ueckue siBJICHHUA.

Mexannueckoe qBuxkeHue. MarepuaibHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOTO
IOBUKeHMs. PaBHOMepHOe npsiIMOIMHENHOE ABM>KeHHe. HepaBHOMEpHOE npsAMonMHeHoe aBrkeHue. CpenHss
Y MTHOBEHHAsi CKOPOCTb T€Ja P HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOe npsMoiinHeHoe nBmxenue. Coboanoe nagaenue. OneiTel ["amues.

PaBHOMepHOe nBWXEHHME MO OKpyxkHOcTH. llepuon m wactora oOpamenus. JluHeitHass u yriioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

IIepsb1it 3axoH HerotoHa. Bropoii 3akon Herorona. Tpertuit 3akoH Herorona. IIpunnun cyneprno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIBKEHHUS, CHJIa TPEHUsS MOKOs, JIpyrue
BU/IbI TPEHHUS.

Cuna TsDKeCTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOTO majeHus. J[BrKeHHe IIaHeT
Bokpyr CouHna. IlepBas kocMuyeckas ckopocTb. HeBecoMOoCTh U nieperpys3KkH.

PaBHoBecue wmarepuanbHOM TOUukH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOro Tela C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynee Tena. U3menenune mmmynbca. Mmmynbc cuibl. 3akoH coxpaHeHMs UMMyibca. PeakTuBHOE
JBUKCHHUE.

Mexannueckass padoTa M MOIIHOCTb. PaboTa cuil TsDKECTH, yNpyroctd, TpeHus. CBs3b 3HEPIHUM U
pa0otbl. [loTeHunanbHas >HEpPrus Tena, MOTHATOrO Haja IMOBEPXHOCTHbIO 3eMiid. [loTeHIManmbHas SHEprus
ckaroil mnpyxuHbl. Kunernueckas sHeprus. TeopemMa O KHHETHUECKOHM OJHEPruUHU. 3aKOH COXpaHEHHs
MEXaHUYECKON SHEPTHUH.

Hemoncmpayuu.
1. HaGnroneHue MEXaHMYECKOTO ABMKEHHSI TeJIa OTHOCUTENLHO PAa3HbIX Tell OTCUETA.
2. CpaBHeHHE IyTe€H W TPACKTOPUN IBMXKEHHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO Pa3HBIX Tel
OTCU€Ta.

3. H3mepeHne cKOPOCTH U YCKOPEHUS MPSMOJIHMHEHHOTO ABMKEHHUSL.

4. W ccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHUS.

5. HaOmronenue nBuxeHMs Teja Mo OKPYKHOCTH.

6. HabOmioneHue MexaHWYECKHX SBICHHH, MPOUCXOAANMX B cucteMe oTcuéra «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOuHeTa (PU3MKu.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MacChl Teja U AEUCTBYIONIEH Ha HETO CHJIBL.

8. HaOmoneHne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

9. H3meHeHue Beca Tena MpU YCKOPEHHOM JBHKEHUH.

10. [Mepenaua uMITyIBCA TIPH B3aMMO/ICHCTBHUH TEIL.

11. ITpeoOpa3oBaHus SHEPTUM NIPH B3aUMOAECHCTBUH Tell.

12. CoxpaHeHue UMITyJIbCa TIPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. Coxpanenue UMITyIbCca MpHU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabGmoieHre peakTHBHOTO JIBUKCHHUSI.



15. CoxpaHeHnue MeXaHUYECKON SHEPTUH ITPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHre MEXaHUYECKOM SHEPTruu Npy ABMKEHUHU Tella o] AEMCTBUEM MPYKUHBIL.
Jlabopamopmuvie pabomol u onvimel.

1. KoHcTpyupoBaHue TpakTa Al pa3roHa W JaJIbHEHIIEr0o PaBHOMEPHOIO IBMKEHHS IIapHKa WM

TEJEKKH.

2. OmpepneneHue cpeaHel CKOPOCTHU CKOJNbKEHUs Opycka WM JBHKEHHMS LIapUKa IO HAKJIOHHOMN
IIJIOCKOCTH.
OrnpenenieHne yCKOpEHUs Tena py paBHOYCKOPEHHOM JBUYKEHUU 110 HAKJIOHHOMW IIJIOCKOCTH.
4. WccnenoBanue 3aBHCHUMOCTH IYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBM)KCHUHU 0€3 HayaIbHOU

CKOPOCTH.

5. IlpoBepka rumoTespl: €CIM IpPHU PABHOYCKOPEHHOM JBI)KEHMM O€3 HayaJlbHOM CKOPOCTH ITYyTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE POMEXKYTKHA BPEMEHU OJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JJABJIECHMUS.
Onpenenenue kodhhueHTa TPEHUS CKOJIBKCHHSL.
Onpenenenne KECTKOCTU NPYKUHBI.
Onpenenenue paboOThl CHIIBI TPEHHsS] IPU PABHOMEPHOM [BHKEHHHM Tella MO TOPU3OHTAIBHOM
IIOBEPXHOCTH.

10. Onpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOJIB30BAHUEM HEMOJBUYKHOTO U

MIOJIBU’KHOTO OJIOKOB.

11. Uzyyenue 3aKoHa COXpAHEHHS SHEPTHUU.
Pa3nes 2. Mexannueckue Kosie0aHUSI M BOJIHBI.

KonebarenbHoe npmkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJIeOaHH: MEpHOJ], 4YacToTa, aMILTUTY[A.
Matemaruueckuil U Npy>KMUHHBIN MagTHUKY. [IpeBpaiieHre sHepruu npu KonedaTeIbHOM JIBUKEHUU.

3aryxaromue konebaHus. BwiHyxneHHbsle kojeOanus. Pesonanc. Mexanuueckue BosHbL. CBoiicTBa
MEXaHUYeCKHX BOJIH. [IponosibHbIE M MONEpedHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacrpOCTpaHEHHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIBTpa3BYK.
/emoncmpayuu.

1. HaOmromenue xoneOaHM TN MO/ NEHCTBHEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

2. HabGnrogenue koneOaHUi Tpy3a HA HUTU U HA TIPYKHUHE.

3. HabmoneHne BBIHYKACHHBIX KOJIEOAHUI U pe30HaHCa.

4. PacmpocTpaHeHHe NPOIOJIBHBIX U MOMEPEYHBIX BOJIH (HA MOAECIH).

5. HaOnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKH pe30oHaHC.
Jlabopamopuvie pabomsl u onvimol.
OmnpeneneHue 4acTOThI U MEpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl U Mepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JUTMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTU NIEpHOa KoJeOaHU NPY>KMHHOTO MasiTHUKA OT Macchl rpy3a.
ITpoBepka HE3aBUCUMOCTH ME€pHO/Ia KoJleOaHuil rpysa, MOABEIIEHHOT0 K HUTH, OT Macchl rpysa.
OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOAa KOJEOAHWH MPYKUHHOTO MasTHHKA OT MAaccChl
rpy3a 1 )KECTKOCTH NPY>KUHBI.

7. VI3mepeHue yckopeHUsi CBOOOJIHOIO MaIeHuUs.
Pa3neu 3. DiieKTpOMarHuTHOE N0JIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHuTHbIE BOJIHBL. (CBOMCTBA 3NEKTpOMAarHUTHBIX BOdH. I[llkama
AJIEKTPOMAarHUTHBIX BOJIH. VcIIonb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH Ul COTOBOH CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.

1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILBI0 MOOMIIBHOTO Tesie(oHa.
Pa3nen 4. CBeToBbI€ AABJICHMS.

JIyueBas monens cBeta. Mcrounuku cera. [IpsmonuneiiHoe pacipocTpaneHue cBera. 3atMeHust ConHua
u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.
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[Ipenomsienne cBeta. 3akoH mpenoMieHHus cBera. llomHOoe BHYTpeHHee OTpakKEHHE CBETa.
Hcnonb30BaHNe OJHOTO BHYTPEHHETO OTPAXKECHHSI B ONTHYECKUX CBETOBOJAX.

JIunza. Xon nydeit B nmuH3e. Ontudeckas cucrema QoToarnmnapaTa, MUKPOCKONa U Teleckomna. 11a3 kak
ONITUYECKAsl CUCTEMA. bIIM30pyKOCTh U JAIbHO30PKOCTD.

Paznoxenne 6enoro cBeta B criektp. OnbiTel HetoToHa. CiioKeHHE CIIEKTPAIbHBIX IBETOB. Jlucnepcus
CBeETa.

Jemoncmpayuu.

[IpsimonuHEHOE PaCIPOCTPAHEHHUE CBETA.

OtpaxxeHue cBera.

ITomyyenue n300pa>keHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue ceera.

OnTUYECKUN CBETOBOI.

Xon ydeit B cobuparoieit TuH3e.

XoJ 1y4deil B pacCeUBaroIleu JIMH3E.

[Tonmy4yenne n300paXkeHUIA C TOMOIIBIO JIMH3.

. IIpunuun peiictBus ¢oToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. PasznosxkeHue 6€0oro cBeTa B CIICKTP.

12. TTony4yenue 6e10ro CBeTa NMpH CIOKEHUH CBETa Pa3HBIX [[BETOB.

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBanue 3aBUCHMOCTH yTjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJia aJeHHUs.

2. H3ydeHue xapakTepUCTHK U300pa)KeHUs IpeAMETa B IIJIOCKOM 3epKaJle.

3. HccrnenoBanue 3aBHCHMOCTH yIJla TPEIOMIICHHS CBETOBOTO Jiyda OT yIyia HaJeHHUs Ha TPaHHIES
«BO31YyX—CTEKJIO».

[Tonyuenue n300pakeHMit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHIIbl cCOOMparoILeil IMH3BI.

OnbIThI 110 Pa3yIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnbITHl IO BOCIPUATHUIO IIBETA IPEAMETOB ITPHU UX HAOJIIOACHNUHU Yepe3 LIBETOBbIE (DPUIBTPHI.
Paspnen 5. KBaHTOBBIC SIBJICHMS.

OmnbiThl Pezepdopna u mianerapHas mMozenb aroma. Mojens atoma bopa. Mcnyckanue u noryomeHue
ceera aroMoM. KBaHTHI. JInHEWYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Alnb(a, 6eta- u ramma-usnydeHus. CTpoeHue aToMHoOro sjipa. HykiaoHHas Mojenb
aTOMHOTO siipa. M3oronsl. PagnoaktuBHble npeBpaiienus. [lepuoa nomypacnanga aToMHBIX siiep.

SnepHble peakuu. 3aKOHBI COXPaHEHMSI 3apsI0BOTO U MacCOBOTO YMCENl. DHEPIHUs CBSI3U aTOMHBIX SIED.
CBs13b Macchl ¥ dHepruu. Peakiuu cunTesa u aenenus saep. crounnku sneprun CoHIA U 3BE3.

SAnepnas sHepreruka. JlelicTBHs paAMOAKTUBHBIX U3JIyYEHUN Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrhekTpsl U3J1y4yeHHs U TOTJIOIEHHS.

2. CrekTpsl pa3IMYHBIX Ta30B.

3. Crnektp BoJopoJa.

4. HaOmonenue TpekoB B kamepe Bunibcona.

5. Pabora cuérurka HOHU3UPYIOUUX U3TYYEHUH.

6. Perumcrpanus u3imydeHus: MPUPOJAHBIX MHHEPAJIOB U TIPOTYKTOB.

Jlabopamopuvie pabomuvl u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JTMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.

2. HccrnepoBanue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3ZHOMY ITyTH (110 poTorpadpusim).

3. H3mepeHune paaroakTHBHOTO (OHA.

IToBTOpPHTE/NIBLHO-000011IAKO LN MOLYTb.

[ToBTOpUTENBHO-00001IAIOIKK MOy TPEITHA3HAYEH JIJISl CHCTEMAaTU3aluK U 0000IeHHS TPEAMETHOTO
COJZIepKaHUsl U ONbITA JEATEIbHOCTH, NMPHOOPETEHHOrO MPU W3YUYEHHHM BCEro Kypca (DU3MKH, a Takxke JUis
MOJATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMeHY M0 (u3uke Juisi oOydaroluxcs, BIOPABIIUX 3TOT
y4eOHBIH peameT.

[Ipn mM3ydyeHun TaHHOTO MOIYJS PEaTU3YIOTCS U CUCTEMAaTHU3UPYIOTCS BHUJABI JESTEbHOCTH, HA OCHOBE
KOTOpBIX 00ecrneunmBaeTcs JOCTHKEHHE TNPEAMETHBIX M METalpeMETHBIX IUIAHUPYEMBIX pEe3yJIbTaTOB
oOyueHusi, GopMHUpyeTcs €CTeCTBEHHOHAy4YHasi IPaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIIEOBAHUS
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SBJICHUI IPUPOBI M TEXHUKHU, OBJIA/ICHUE YMEHUSAMHU OOBACHATH (PU3HMUECKUE SBICHHS, TPUMEHSS MOJTyYCHHBIE
3HAHHWSA, PEIIaTh 3a7a4d, B TOM YHCJIE KAYECTBEHHBIC U DKCIIEPUMEHTAIILHBIE.
[IpyHOUNIMANBHO JEATEIBHOCTHBIM XapakTep [NaHHOIO pasfesia pealu3yercs 3a CY€T TOro, 4ro
o0yyaromuecs BBIIOIHSIOT 3aJaHHsl, B KOTOPbIX UM IIPEIaraercs:
Ha OCHOBE TIOJTYYEHHBIX 3HAHWW pAcMoO3HAaBaTh M HAYYHO OOBACHATH (PU3HUECKUE SBICHHUS B
OKpY>KaroIllel IPUPOJIE U TIOBCEJHEBHOM KU3HH;
UCIOJIb30BAaTh HAYYHBIE METOJbl MCCIECHOBAHMS (PU3MUECKUX SBICHUN, B TOM YHUCIE IS MPOBEPKH
TUIOTE3 U NOJyYEHHUS] TEOPETUUYECKUX BBIBOJIOB;
OOBSICHATH Hay4HbIE OCHOBBI HanOojiee BaXKHBIX JIOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
IIPAKTUYECKOr0 MCIOJIb30BaHUS PA3JIMYHBIX MCTOYHHMKOB DJHEPrMM Ha OCHOBE 3aKOHA IIPEBpAIlCHHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPTHUM.
2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
W3yuenne Qu3MKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMUs HAINpPaBIE€HO Ha JOCTHXKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.
2.1. JUYHOCTHBIE PE3YJIbTATbDI
B pesynprare nzydenusi (pM3MKU Ha YPOBHE OCHOBHOTO 00IIero o0pazoBaHus y oOyuaromierocs OyayT
c(OPMHUPOBAHBI CIIETYIOIIUE JUYHOCTHBIE PE3YJIbTAThl B UACTH:
NATPHMOTHYECKOT0 BOCIIMTAHUS:
- IPOsIBJICHNE UHTEPECA K KICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (pr3nyeckoil HayKu;
- LIEGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3NUKOB;
rpakIaHCKOI0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAUYMMBIX M OSTHYECKUX IMPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN (PU3UKY;
- OCO3HaHHE BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;
3CTETHYECKOI0 BOCIIMTAHMSA:
- BOCHpUATHE OCTETUYECKHX KadyeCcTB (U3NUYECKON HAyKH: €€ TapMOHHYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;
LHEeHHOCTH HAYYHOI0 MO3HAHUS:
- OCO3HaHHUE LIEHHOCTH (pU3MyecKol HayKd KaK MOIIHOI'O MHCTPYMEHTa MO3HAHUS MHpa, OCHOBBI PAa3BUTHUS
TEXHOJIOTHH, B&XKHEHNIIIEW COCTABISAIOIIEN KYJIbTYPHI;
- pa3BUTHE HAY4YHOI JII0003HATENLHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AEATENbHOCTH;
(popMupoBaHUSs KYJbTYPbI 310POBbSl U IMOLMOHAJIBHOIO 0JIArONOTYYHS:
- OCO3HAaHHE IEHHOCTH O0e30macHoro obpasa *XKM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, BaXKHOCTU
IpaBWJ 0€30MaCHOI0 NOBE/IEHUSI HAa TPAHCIIOPTE, Ha A0pOrax, ¢ 3JeKTPUUYECKUM U TEIUIOBBIM 000pY10BaHUEM B
JIOMalIHUX yCIIOBUSIX;
- c(OpMUPOBAHHOCTh HaBbIKa pediekcruy, MPU3HAHUE CBOETO MPaBa Ha OLIMOKY M TaKOro K€ MpaBa y Jpyroro
YeJI0BEKA;
TPYAOBOI0 BOCTIMTAHHUSA:
- AKTUBHOE YYacTHE B PELICHUH NPAKTUUYECKUX 3ajau (B paMKax ceMbH, 00pa30BaTEIbHOW OpraHu3allH,
ropoja, Kpas) TEXHOJIOTMYECKON M COLMAIbHOW HANpaBJIEHHOCTH, TPEOYIOIIUX B TOM YHUCIE U (PU3NYECKUX
3HAHUIM;
- UHTEpEC K MPAKTUYECKOMY M3yUeHUIO ITpodeccuil, CBI3aHHBIX C PU3NKOM;
IKOJIOTHYECKOr0 BOCIIMTAHMSA:
- OpHEHTAallMsl Ha MPUMEHEHHE (U3NYECKUX 3HAHUM JUIs pelleHus 3a1ad B 00JIaCTU OKpY’Kalollel cpenbl,
IJTAHUPOBAHMS IOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEACTBUN Il OKPY>KAIOIIEN CPEJIBI;
- OCO3HaHMeE INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;
aJanTanuy K H3MEHSIOIMMCS YCI0BHAM COIMAJIBLHON M MPUPOIHOM Cpeabl:
- TOTPeOHOCTh BO B3aUMOJIEUCTBUM TPU BHIIOJHEHUH HCCIEIOBAaHUI U TMPOEKTOB (U3NYECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;
- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTeIbHOCTb;
- OTPeOHOCTHh B (HOPMUPOBAHMM HOBBIX 3HAHM, B TOM 4YuciIe (OPMYJIUPOBATH UJAEHU, MOHITUS, TUIIOTE3BI O
¢bu3nyecKkux 0ObEKTaxX U SIBICHUSAX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUII;



- CTpeMJICHHE aHAJU3UPOBATh U BBIABIATH B3aUMOCBS3M MPUPOIBI, OOIIECTBA U 3KOHOMHUKH, B TOM YHUCIIE C
UCMOJIb30BaHUEM (PU3MUECKUX 3HAHMM;
- OIICHKA CBOMX JICHCTBUI C YUETOM BIMSHHUS Ha OKPY>KAIOLIYIO CPEY, BO3MOXKHBIX TJI00AJIbHBIX MTOCIIEICTBUIA.
2.2. METAIIPEIMETHBIE PE3YJIbTATbI
B pesynbrare ocBOcHHsSI TporpaMMbl 1O (PU3UKE Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUS Y

oOyyaromerocst OyayT cGOpPMHpPOBAHbI MeTamnpeIMeTHbIe pe3yJbTaThl, BKIIOYAIOLIUE I103HABATEIbHbIC
YHUBEpCaJbHble Y4EOHbIE JEMCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE YUEOHbIE AEHCTBUSI, PETYIATUBHBIC
YHUBEpCaJIbHbIE YUeOHbIE IEHCTBHUS.

ITo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jjornyeckue aeicTBHA:
- BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
— yCTaHABJIMBATh CYIECTBEHHBIH MPU3HAK KJIACCH(PUKALINN, OCHOBAHUS [ 0000IICHUS M CPABHEHUS;
— BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B paccMaTpuBaeMbIX (DakTax, JaHHBIX W HAOIIOJCHUSAX,
OTHOCALIMXCS K (PU3HUECKUM SIBIICHUSIM;
- BBISIBIISITh IPUYMHHO-CJICJICTBEHHBIC CBS3M MPH M3YYCHUH (PU3NYECKUX SBICHUI M MPOLIECCOB, AEaTh
BBIBOJIbI C MCIIOJb30BAHUEM JIEAYKTHUBHBIX W HWHAYKTUBHBIX YMO3AaKIIOYEHWH, BbIABUIATH T'MIIOTE3bl O
B3aUMOCBSI35X (PU3NYECKUX BEJIINUMH;
— CaMOCTOSITENIFHO BBIOMpATh cHoco0 perieHus yueOHo# (u3mueckoi 3aqauu (CpaBHEHHE HECKOIBKHX
BAapUAaHTOB pEILEHUs, BBIOOp HanboJee MOAXOIALIET0 ¢ YUETOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBarebcKue 1eHCTBAS!
— MCII0JIb30BaTh BOMPOCH! KaK UCCIIEI0BAaTEIbCKUII HHCTPYMEHT MO3HAHMUS;
— IPOBOJUTH 10 CAMOCTOSITEIIPHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIN (PU3MUYECKUI SKCIIEPUMEHT,
HeOOoJIbIII0E HCCIeI0BaHNE (PU3MUECKOTO SBIICHHUS;
- OLIEHUBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOJIyYEHHYIO B X0/1€ UCCIIEI0BaHUS UIIH
HKCHEPUMEHTA;
— CaMOCTOSITENIFHO (POPMYITHPOBATH 0O0OIICHNUS W BBIBOJIBI TI0 pe3yIbTaTaM MPOBEAEHHOTO HAOIIOICHMS,
OIIbITA, UCCIIEJOBAHUS;
— NPOTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE (PU3MYECKHX IPOIECCOB, a TAaK)KE BBIIBUTAThH
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:
- IPUMEHSTh Pa3jIMYHble METOJ/bI, MHCTPYMEHThI U 3alpochl IpU MOMCKE U 0TOOpe MH(MOpPMALNU WIH
JAHHBIX C YUETOM IPeAI0KEHHON yueOHO! (hru3nueckoi 3aauu;
- aHaJTM3UPOBaTh, CUCTEMAaTU3UPOBATh U HMHTEPHIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIPEICTaBIICHMS;
- CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMY IpencTaBiIeHUs MHGOpPMalUU U WIIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMU CXEeMaMHU, JuarpaMmmamMu, HHOM rpauKoi 1 uX KOMOMHAIUSAMHU.

KoMMmyHuKaTHBHBIC yHHBeEpCcaabHbIe Y4eOHbIC JCHCTBHUSA:
— B X0Ji¢ 00CYXJeHHUsI y4eOHOTO Marepuaia, pe3yjIbTaTOB JIA0OPATOPHBIX PabOT M MPOEKTOB 3a7aBaTh
BOIIPOCHI 1O CYHIECTBY OOCYKJaeMOW TeMbl M BBICKa3bIBaTh WJEHM, HAICJICHHbIE Ha pEIIeHHE 33Jauu U
noJiiep>kaHue OaroxenaTeaIbHOCTH OOLIeHNUS;
- COIIOCTABJISITh CBOU CYKJEHUS C CYXKJACHUSIMHU JIPYTUX YYaCTHUKOB JIMAIOra, 0OHapyKUBaTh pa3inyue u
CXOZCTBO IO3UIINIA;
- BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
- nyOJIMYHO TPEACTaBIATh  PE3YNbTAaThl  BBIOJHEHHOrO (DU3MYECKOro OmbITa (3KCHEPHUMEHTa,
WCCTIEIOBAHMS, TIPOEKTA);
- NOHUMAaTh W MCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHOM M WHAMBUAYaIbHOW palbOTHI MpH pelICHUU
KOHKPETHO! (PU3NYECKOil MpoOieMbl;
- NPUHUMATh I€JI COBMECTHOHN JI€ATENbHOCTH, OpPraHU30BBIBATH JEHCTBHUS MO €€ JOCTHKEHUIO:
pacnpenensaTb poiu, 00CYk AaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOU paboThl, 000011aTh MHEHUSI HECKOJIBKIX
JTIOJICH;
- BBIMOJHATh CBOIO YacTh pabOThI, JOCTHras KadeCTBEHHOI'O pe3ysbTara 10 CBOEMY HAIpPaBIICHUIO U
KOOPJIUHUPYS CBOU JAEHCTBUS C JPYTUMHU WiIEHAMU KOMaH/Ibl;



— OLICHMBATh KAauyeCTBO CBOEr0 BKJIaga B OOWMH MPOAYKT MO KPHUTEPHSIM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbI€ YHUBEpPCAJIbHbIE YUeOHbIEe 1eHCTBUSA

Camoopranmu3anmus:
- BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YyYEOHBIX CUTyalMsIX, TPEOYIOIIUX Al pemeHus: Gu3nuecKux
3HAHUM;
- OpPUEHTUPOBATHCS B PA3NIMYHBIX MOAX0J]IaX MPUHITHS PEIIeHUN (MHIUBUIAYyalIbHOE, IPUHATHE PELICHUS
B I'PYIIIE, TPUHATHE PEIICHUHA TPYIIION);
— CaMOCTOSITENIbHO COCTaBJISTh AJITOPUTM pelieHHs (pU3MUecKoW 3ajauyd WM IUIaHa WCCIICAOBAHUS C
y4€TOM HMMEIOILINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpeAiaracMble BapHAHTHI
peLICHHUI;
— JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAJILHBIH HHTEJIEKT:
- JaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpejiaraTh iaH e€ H3MEHEeHHUS,
- OOBSACHATH MPHUYMHBI JOCTHXKEHUS (HEJOCTUKEHMsS) Ppe3yJbTaTOB JEsITeNIbHOCTH, J1aBaTh OLCHKY
PUOOPETEHHOMY OIIBITY;
— BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ| BBIITOJHEHHUS (PU3UUECKOTO HCCIETOBAHMUS
WIK TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHMBILIUXCS CUTYallMid, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYTHOCTEH;
— OLICHUBATh COOTBETCTBUE PE3y/bTaTa LEIU U YCIOBUIM;
— CTaBUTH ce0sl Ha MECTO JIPYroro 4eloBeKa B XOJ€ CIOpa WM JAUCKYCCUU Ha HAYYHYIO TeMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
— NPU3HABATh CBOE MPaBO Ha OMIMOKY NMPU PEeIeHUN (U3NIECKUX 3a/1a4 WK B YTBEPKACHUSAX HA HAYYHBIC
TEMBI U TAKOE K€ IIPABO APYToOro.
2.3. MIPEJAMETHBIE PE3YJIbTATBI
7 KJIIACC
K konmy oOydenus B 7 Kiacce MpeAMETHbIEe pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxarhb
c(OPMHPOBAHHOCTh y OOYHAIOIIUXCS YMEHUH:
— UCIIONIb30BATh MOHATHS: (PU3MYECKHEe U XUMHYECKHUE SBJICHMsSI, HAOIIOJCHHE, SKCIEPUMEHT, MOJIENb,
TUMOTEe3a, AUHUIBI (DU3MYEeCKUX BEITUYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHHS BemiecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEIHOE),
TpaeKTopusi, paBHOJIEHCTBYIOIIAs cuia, Aeopmanus (ynpyras, IlacTHYecKas), HeBECOMOCTb, COOOLIAIOIIUECS
COCy/ibl;
- pa3nuuath sBieHus (Iuddy3us, TEMIOBOE ABMKEHHWE YacTHIl BEIIECTBAa, PAaBHOMEPHOE JBIIKEHUE,
HEPABHOMEPHOE JBUKCHME, NHEPLIMSI, B3aUMOJICHCTBUE TEJl, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHON OCBHIO
BpallleHus, Iepeiaya AaBJIeHus TBEPABIMU TEIaMHM, KUIKOCTSIMH U Ta3aMH, aTMOC(EpHOE JIaBJIeHHE, IJIaBaHue
TeJ, MPeBpalIeHUs] MEXaHMYeCKOH DHEPTrUu) MO OMUCAHUIO0 MX XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
— pacro3HaBaTh MPOSIBICHWE U3YYEHHBIX (DU3MUECKUX SIBJICHHM B OKPYXKAIOUIEM MHpE, B TOM YHCIE
¢dbusnueckue SBICHHS B MPHUPOJAE: MPUMEPHI IBMKEHHUS C PA3TMYHBIMU CKOPOCTSIMHU B KUBOM M HEXKHBOM
MpUpPOJE, NEHCTBUE CUJIbI TPEHHUS B MPHUPOAEC M TEXHHUKE, BIUSHUE aTMOC(EpHOro AaBJIEHUS Ha MKUBOU
OpraHu3M, IJIaBaHUE PBIO, phIYaru B Tele YeIOBEKa, IPH ITOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (PU3HAKK) PU3NYECKUX SBIICHUII;
- OMKCHIBATh W3YYCHHBIE CBONCTBA TeN M (DU3MUECKUE SIBICHUS, HCIONB3Ysd (PU3NYECKUE BETUYUHBI
(mMacca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPeMsl, MyTh, CKOPOCTb, CPEAHSS CKOPOCTb, CHUJa YNPYTOCTH, CHJIA
TSOKECTH, BeC Teja, Cuja TpeHus, AaBiieHue (TBEPAOro Tena, >KUIAKOCTHU, Tas3a), BBHITAIKUBAIOLIAs CHIIA,
MexaHudeckass paboTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIbI, KO3(pPUIMEHT T™oJe3HOro JeicTBUA
MEXaHHU3MOB, KHHETUYECKAsi ¥ TIOTCHIIMAIbHAS YHEPTHs), IPU OMMMCAHUH MPABWIHBHO TPAKTOBATh (HU3UUIECKUIN
CMBIC UCTOJB3YEMBIX BEIHYMH, UX O003HAUYECHUS W €IUHUIBI (U3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIONIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpapUKU H3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKIX BEITUYNH;
- XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SABJICHUS U MPOILECCHI, UCIOIb3YsI IPABHUIIA CIOKEHUS CUTT
(Bmonb onmHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MPaBUIIO paBHOBeCHs pbryara (61oka),



«30JI0TOE MPaBWJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHWYECKOW 3HEPIuH, NpU 3TOM JaBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

- OOBSICHATH (PU3UUECKUE SBICHMS, MPOLECCH U CBOWCTBA TEJNl, B TOM YHUCIIE U B KOHTEKCTE CHUTYyallui
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE W3
1-2 norudeckux maroB ¢ onmopou Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHUH, PU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

- pewatb pacu€THble 3aJaud B 1—2 JEHCTBMs, MCIOJB3YSl 3aKOHbl U (OPMYJIbI, CBS3BIBAIOLIUE
¢u3nyeckre BETUYMHBL: HAa OCHOBE aHAM3a YCJIOBHUS 3a/laud 3alHChIBATh KPAaTKOE YCIOBHE, IOJCTABIATH
¢bu3nyeckre BeNUYMHbI B (OPMYIIbl U IPOBOAUTH Pacy€Thl, HAXOAUTh CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE IS
pelIeHH s 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD NOTYYSHHOU (PU3NUYECKON BETMUMHBL;

- pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEILIUTh MPU MOMOUIM (U3UYECKUX METOOB, B ONUCAHUU
UCCIIEIOBAaHMsl BBIACIATh IPOBEpsAEeMOe IPEANoiokKeHue (TUIoTe3y), pas3jinyatb W HHTEPIPETHPOBATH
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTh OIIMOKH B XOJI€ OIBITA, JIEJIaTh BHIBOJBI 10 €TI0 PE3yJIbTaTaM;

- IPOBOJIUTH ONBITBl 1O HAOMIOAEHUIO (U3MUECKUX SABICHUH WIM (U3NYECKUX CBOMCTB TeI:
(GbopMynMpoBaTh IpPOBEpsAEMbIE NPEANONI0KEHUA, COOMpPaTh YCTAaHOBKY W3 IPEII0KEHHOT0 000pyHOBaHMS,
3aIUCBIBATh XOJI OIBITA ¥ (POPMYITUPOBATH BHIBOJIBI;

- BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSIHMSA, BPEMEHHU, Macchl Tea, 00béMa, CUiIbl U TEMIIEpaTyphl C
MCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMCHIBATh MOKAa3aHUs NMPUOOPOB € YUETOM 3aaHHON
a0COJIOTHON TIOTPEIIHOCTH U3MEPEHHIA;

- IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTU OJHOW (pr3MyYecKOl BENIMYHMHBI OT APYroil ¢ UCHOJIb30BaHUEM
HPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABMIKYILIETOCS TeJla OT BPEMEHU JIBUKECHUS TeJla, CHIIbI
TPEHHUsI CKOJIBKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH TN M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT
IUIOLIAIA CONPUKOCHOBEHUS TE€J, CWIbl YIPYTOCTH OT Y/UIMHEHHS IPYKHUHBI, BBITAJKHUBAIOIIEH CHJIBI OT
00bEéMa MOTpYKEHHOW YacTW Tella W OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tena, OT
rIyOUHBI, Ha KOTOPYIO MOTPYXKEHO TEJNO, YCIOBUH IJIaBaHUs TeJl, YCIOBHM paBHOBECHs pblyara U OJIOKOB),
Y4acTBOBaTh B IUIAHUPOBAHWU YYEOHOTO HCCIIEOBAaHUS, COOMpPATh YCTAaHOBKY M BBINOJIHATH H3MEPCHHS,
clefys peIoKeHHOMY IUIaHy, (PUKCUPOBATh Pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B
BUJIC MTPEUIOKEHHBIX TAOIUI] U TPAQHUKOB, AETATh BEIBOIBI 10 PE3yJIbTaTaM UCCIIETOBAHMS;

- HPOBOJUTH KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BEIMUYUH (IUIOTHOCTH BEILECTBA KUJKOCTH U TBEPIOTO
Tena, CUJIa TPEHUS CKOJIBKEHNUs, 1aBJICHUE BO3/yXa, BHITAIKMBAIOIIAs CHIIA, JEHCTBYIONIAs Ha NIOTPYKEHHOE B
KHUAKOCTb TeNO, KOIPQPUIMEHT TIOJE3HOro0 JEHCTBUS MPOCTBIX MEXaHU3MOB), CIEeAysd MPeasIOKEHHOM
MHCTPYKILMU: MIPU BBHIOJIHEHUU U3MEPEHUI cOOMpaTh SKCIIEPUMEHTAbHYIO YCTAHOBKY U BBIYUCIATH 3HAUEHUE
HCKOMOM BEJITUYHHEL,

- co0uTr01aTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYI0BaHUEM;

- yKa3bIBaTh MPUHIUIIBI AEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOIIAIOIINECS COCY/ b, OapOMETp, pblyar, MOABUKHBINA 1 HETIOABMKHBIHN 00K, HAKJIOHHAS MJIOCKOCTH;

- XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX NMPUOOPOB U TEXHUYECKHX YCTPOWCTB C OMOPOM Ha
UX OMHUCAaHUs (B TOM YHUCIE: MOJIIMIHUKH, YCTPOMCTBO BOJONPOBOAA, T'MJIPABIUYECKUN MpPEcC, MaHOMETD,
BBICOTOMEp, TOPIIHEBOM HAcCOC, apeoMeTp), MCMONb3ys 3HaHUS O CBOMCTBaX (U3MUECKUX SBICHUN H
Heo0XoauMble GU3NYECKHE 3aKOHbI, U 3aKOHOMEPHOCTH;

- OPUBOJIUTH TpUMEphl (HAXOAWTh HH(OPMALMIO O TMPUMEPax) MPAKTUYECKOTO HCIOIb30BaHUS
(u3NYeCKUX 3HAaHUI B IOBCEIHEBHOM JKU3HU /17151 o0ecriedueHus: 0€30MacHOCTHU P OOpalleHUH ¢ IPUOOpamMu U
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3J0POBbsS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B
OKpY>Karollen cpene;

- OCYILECTBIISATH 0TOOP UCTOUHUKOB MH(pOpMaIu B IHTepHETE B COOTBETCTBUU C 33/1aHHBIM MOUCKOBBIM
3allpocoM, Ha OCHOBE HMEIOIIMXCA 3HAHUH M MyTEM CPaBHEHMsI pa3IMYHBIX HCTOYHUKOB BBIJEIATH
nH(pOpMalLIKIo, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HITU MOXKET ObITh HEJOCTOBEPHOM;

- UCIOJIb30BaTh MPH BBHINOJHEHUHM YYEOHBIX 33aJaHUN HAyYHO-TIOMYJSAPHYIO JIMTEpaTypy (uznueckoro
COJIEp/KaHus, CIIpaBOYHBbIE MaTepuaibl, pecypchl cetn VHTepHeT, BianeTe NpuéMamMu KOHCIEKTHPOBAHMS
TeKcTa, Mpeodpa3zoBaHusl HGOPMAIIUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

- co3/1aBaTh COOCTBEHHBIE KpPAaTKUE IMHUCHBMEHHbIE W YCTHBIE COOOIEHHS Ha OCHOBE 2—3 HMCTOYHHKOB
uHpopManuu (GU3NIECKOT0 COAEpKaHMs, B TOM YHCie MyOIMYHO AenaTh KpaTKHe COOOLICHHs O pe3yibTaTax
MIPOEKTOB WM y4eOHBIX MCCIEAOBAHUMN, IPU 3TOM I'PaMOTHO HMCIOJIb30BaTh U3YUYECHHbIN MOHATHIHBIN anmapar
Kypca (pU3UKH, COMPOBOXK/JIATh BHICTYINICHHE MTPE3EHTAINEH;



- IpY BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHUN pacCIpenesaTh OOS3aHHOCTH B TPYIMIE B
COOTBCTCTBUH C IMIOCTABJICHHBIMHU 3aJadyaMH, CIICAUTH 3a BBIIIOJIHCHHUECM IIJIaHaA ﬂeﬁCTBHﬁ, AICKBATHO OLICHUBAThH
COOCTBEHHBIN BKJIAJ B JEATEIBHOCTh TPYIIBI, BHICTPAaUBAaTh KOMMYHUKATHBHOE B3aWMOJEUCTBUE, YUUTHIBAs
MHEHUE OKPYKAIOIIUX.

8 KVIACC

K xonmy oOyueHuss B 8 Kiacce MpeIMETHbIE pe3ysibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXKaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

- HCIIOJIB30BATh IIOHATHA: MacCa M pPAasMEpPbl MOJICKYJI, TCIIJIOBOC IABHUKXCHUC AaTOMOB W MOJICKYII,
arperatHble COCTOSIHHS BEUIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tea, HACHIIIEHHBIM 1 HEHACBIIICHHBIN Map,
BJIAKHOCTh BO3/1yXa, TEMIIEPATYPA, BHYTPEHHSS SHEPTHUs, TEIUIOBOU JIBUTATENb, JJIEMEHTAPHbIN AJIEKTPUYECKUN
3apsif, IACKTPUUECKOE T10JIe, TPOBOJAHUKH U JUDIIEKTPUKH, IIOCTOSIHHBIHN 3JIEKTPUUECKUNA TOK, MAarHUTHOE TIOJIE;
- pa3iuuaTth sBJIEHUS (TEIUIOBOE pacIIMpeHHE M C)KaTue, TeIulonepeaada, TEIUIOBOE pPaBHOBECHE,
CMAaUMBaHUC, KAITWJUIAPHLBIC ABJICHHUA, UCIIAPCHUEC, KOHACHCAIUA, IJIAaBJICHUC, KPUCTAJIJIM3allua (OTBepI[eBaHI/Ie),
KHUIIEHHE, TeIuionepenaya (TerionpoBOAHOCTh, KOHBEKIIMS, U3IYUCHHE), AIEKTpU3alus Tell, B3auMOIeHCTBHE
3apsiioB, JICHCTBHS DJCKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE MAarHMTOB, JIEHCTBHE
MarHMTHOTO MOJISI Ha TMPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs MHIYKIMS) MO OMUCAHHIO UX XapaKTEPHBIX
CBOWCTB M HAa OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

— pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKHUX SIBJICHHM B OKPYXKAIOUIEM MHpE, B TOM YHCIE
(dbu3nueckue BIEHUS B MIPUPOJE: TOBEPXHOCTHOE HATSHKEHUE M KAWJUISPHBIC SBICHUS B MIPUPOE, KPUCTAILIBI
B mpupoe, uznydenne CoiHIa, 3amep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHES,
CHera, dJIeKTpUUYECKUe SIBJICHUS B aTMocdepe, AJIEeKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJIEe 3eMIIH,
apeiid TOIOCOB, POJIb MArHUTHOTO TOJS ISl JKM3HM Ha 3emile, MOJSPHOE CHSIHHUE, TPU ATOM IIEPEBOIHUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIIETSAThH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKHU) (PU3UUECKUX SBICHHIA,

- OIMUCBIBATHL HU3YYCHHBIC CBOMCTBA TE€I U (1)I/I3I/I‘-IGCKI/IC SABJICHUSA, HCIIOJIBb3Ys (1)I/I3I/I‘~I€CKI/I€ BCIIMYNHBI
(Temrieparypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, yJeibHas TEIIOEMKOCTb BEIIECTBA, YZEJbHas
TEIVIOTa TIUIABJCHMS, YyaelbHAas TEIUIOTa MapooOpa3oBaHus, YyAeNbHAs TEIJIOTa CropaHus TOILIUBA,
KOB(l)(I)I/IIII/ICHT IIOJIC3HOT'O HeﬁCTBHﬂ TEILJIOBOU MalllMHbI, OTHOCUTCJIbHAA BJIAKHOCTH BO3/1YyXa, E)JIGKTpI/I‘-ICCKI/Iﬁ
3apsil, cuja TOKa, DJEKTPUUECKOE HAMpsHKEHHE, COMPOTHUBIICHUE MPOBOJHUKA, YIEIBHOE COMPOTUBIICHHE
BEIIECTBA, pad0Ta M MOUTHOCTH AJIEKTPHUECKOTO TOKA), MPH ONMCAHWH TPABMIIBHO TPAKTOBATh (U3NUECKHUN
CMBICT HCTOJb3YEMbIX BEIMYUH, OOO3HAUYEHUS U EOUHUIIBI (PU3MUECKUX BEJIMYMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIUYMHAMHU, CTPOUTH TpaduKU H3YYEHHBIX
3aBHUCHUMOCTEH (PU3NYECKIX BEITUYNH;

- XapaKTECPpHU30BaATh CBOMCTBa TECII, (1)H3H‘-I€CKH€ ABJICHUA W NPOUECCChI, UCII0Jb3Yysl OCHOBHBIC IMOJIOXKCHUSA
MOHGKYHﬂpHO-KHHGTHHGCKOﬁ TCOpHUU CTPOCHHA BCIICCTBA, IPUHUUII CYIICPIIO3ULIUN noJieu (Ha Ka4e€CTBCHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsiaa, 3akoH OMa sl yyacTKa 1emnu, 3akoH J[oyms—JIeHna, 3aKoH coxpaHeHUs
SHEPruM, NpU OSTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTUYeCKOe
BBIpXCHHE;

- 00BSACHSITH (1)I/I3I/I‘-ICCKI/IG IMpoUEeCChl U CBOMCTBA TCJI, B TOM 4YHCJIC U B KOHTCKCTC CI/ITyaIII/Iﬁ IMPAKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTepa: BBIABIATL MMPUUIUMHHOCICACTBCHHBIC CBSA3U, CTPOUTH 00BSICHEHHE W3 1-2
JIOTUYECKHUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (DU3MUECKHUX SBICHUH, PU3NYECKUX 3aKOHOB MITU
3aKOHOMEPHOCTEN;

— pemiate pacy€THble 3amayd B 2-3 JAEWCTBUS, HUCHONB3YS 3aKOHBI M (OPMYIBI, CBS3BIBAIOIINE
¢u3nuecKkue BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3a/ladyll 3alUChIBaTh KPAaTKOE YCIOBHUE, BBISABIATH
HEJO0CTAaTOK JaHHBIX JUIsl PELICHUs 3a/la4yM, BbIOWpaTh 3aKOHBI U (OPMYIIbl, HEOOXOJUMBbIE Ml €€ pelIeHMUs,
MIPOBOAMTH PacU€Thl U CPABHUBATH MMOTYYCHHOE 3HAUCHHE (DU3MUECKON BEIMUYUHBI C N3BECTHBIMU JAHHBIMU;

- paciio3HaBaThb HpO6J'IeMI)I, KOTOPBIE MOXXHO PCIIWMTH IMPU IMOMOIIN (bI/ISI/I‘IeCKI/IX MCTOOOB, HCIIOJIb3Yys
OIMMMCAHUC HCCIICAOBAHUA, BBIACIATL MPOBEPACMOC IMPCANOJIOKECHUC, OLHCHHUBATHL IMPABUJIBHOCTH IIOPAAKa
MIPOBEICHUS UCCIIEOBAHMUS, JENIaTh BBIBOIBI;

- IPOBOAMUTH OMBITHl IO HAOMIONEHUI0 (QU3NYECKUX SBICHUM WM (PU3MUYECKHX CBOWCTB Tel
(KanmuIUISIpHBIE SIBIICHUS, 3aBUCUMOCTD JIaBIIEHUS BO3/yXa OT €ro 00b&éMa, TeMIepaTyphl, CKOPOCTH MpoIiecca
OCTBIBaHMS M HarpeBaHUs MPHU U3IYYCHUH OT I[BETA W3IIYYaIOIICH (TMOTIOMAoNIel) TOBEPXHOCTH, CKOPOCTh
UCMIApEHUs BOJBI OT TEMIIEPATyphbl JKUAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, OJEKTpHU3AIMs Tel W
BSaHMOJIeﬁCTBHe OJICKTPUYCCKUX  3apsJ0B, BSaI/IMO}IeﬁCTBI/Ie IIOCTOSAHHBIX MAar"HuToOB, BU3yalIn3anus
MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, JICHCTBHS MAarHUTHOTO TOJs HAa MPOBOJAHHK C TOKOM, CBOMCTBa



AJIGKTPOMArHuTa, CBOMCTBA AJIEKTPOABHUraTelsl IOCTOSHHOIO ToKa): (OpMYIHpOBaTh IpOBEpsSEMbIC
IPEINOI0KEHNs, COOMpPaTh YCTAHOBKY M3 IPEUIOKEHHOIO O0OpYAOBaHMs, OIMUCBHIBaTh XOJA OIbITa H
(bopMyIHpOBATH BBIBOAKI;

- BBINOJIHATh TPSMBIE H3MEPEHUsl TEMIEepaTypbl, OTHOCUTEIBHOM BIIQXKHOCTH BO3AyXa, CHJIBI TOKa,
HaNpsOKEHUs C HUCIOJIb30BAaHUEM AaHAJOrOBBIX IPUOOPOB M AATYMKOB (PU3UYECKUX BEIMYMH, CPaBHUBATb
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

- IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (pU3MUECKOW BEIMUYUHBI OT APYroi C MCIIOJIb30BaHHEM
NPSIMBIX HM3MEPEHUN (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJU IONEPEYHOTrO
CEUCHMsI U YJEIbHOTO COIPOTHBIICHHS BEIECTBA MPOBOJHUKA, CHJIBI TOKA, MIYIIErO 4Yepe3 MPOBOJHUK, OT
HalpsDKEHUsS Ha MPOBOJHUKE, MCCIENOBAHUE IIOCIEAOBATEIBHOTO M  NApaJUIEIbHOTO  COEIUHEHHM
IIPOBOJIHUKOB): IUIAHUPOBAaTh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY M BBINOJHATH HU3MEpPEHUs, Clenys
IIPE/UIOKEHHOMY IUIaHy, (PUKCHPOBATh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUI U IpadHUKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHNUS;

- IPOBOJIUTh KOCBEHHBbIE M3MEpEHHUs (PU3UUECKUX BEIUYMH (yAeibHas TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE MPOBOAHMKA, pab0Ta U MOITHOCTh AJIEKTPUYECKOTO TOKA): IIIAHUPOBATh U3MEPEHUs], cCOOUpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY, CJIEAYS MPEAI0KEHHON MHCTPYKLIUH, U BBIYUCIIATh 3HAUCHNUE BEJIMYHHBI,

- cOOIIOIaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;

- XapaKTepU30BaTh MPUHLUIBI JEHUCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOH Ha
UX onucaHus (B TOM YMCIE: CHCTEMa OTOIUIEHHS JOMOB, TUIPOMETp, IapoBas TypOuHA, aMIIepMETp,
BOJIETMETP, CUYETYUK 3JIEKTPUUECKOW SHEPruM, 3JIEKTPOOCBETUTENIbHbIE HPUOOPBI, HarpeBaTelIbHbIE
ANEKTPONpUOOpEl  (IpUMEpPBI), INEKTPUYECKUE MPEJOXPAHUTEIM, IJIEKTPOMArHUT, dJIEKTPOABUIATENb
IIOCTOSIHHOTO TOKa), MCIIOJIb3YSl 3HAHHMsS O CBOMCTBAaX (PM3UYECKUX SABICHUH M HEOoOXoIuMmble (usnueckue
3aKOHOMEPHOCTH;

- pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W U3MEpUTENIbHBIE NPUOOpHI MO CXeMaM U
CXEMaTUYHBIM pPHCYHKaM (PKUAKOCTHBIH TEpPMOMETP, TEPMOC, IICUXPOMETp, TUIPOMETpP, JBUIATEINb
BHYTPEHHEIO CropaHusi, 3JEKTPOCKOI, pPEOCTaT), COCTaBIATb CXEMbl DJJEKTPUUYECKUX LeNned C
II0CJIeI0BATENbHBIM M NapaJlieIbHbIM COEJUHEHNUEM 3JIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHHUs 3JIEMEHTOB
3JIEKTPUYECKUX LETICH;

- OPUBOAUTH TpUMEphl (HAXOIUTh HHGOPMAIMIO O MpUMepax) MPAKTUYECKOTO MCIIOIb30BAHUS
¢u3n4ecKux 3HaHUH B MOBCEIHEBHOM JKU3HU A1 o0ecnedeHns: 6e30MacHOCTH MpH oOpalleHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOWCTBAMHU, COXPAaHEHUS 370POBbsi U COOIIOAEHMS] HOPM 3KOJIOTMYECKOTO IOBEIACHMS B
OKpY>Karollen cpene;

- OCYIIECTBIISATh MOUCK MHPOpMaKK (HU3NUECKOTo cojaepkaHusl B VIHTepHeTe, Ha OCHOBE MMEIOLIUXCS
3HAHUW W TYTEM CpPaBHEHUS [OMOJHUTEIbHBIX MCTOYHHUKOB BBLAEIATH HHGOpPMAIUIO, KOTOpas SBIISETCS
MIPOTUBOPEYNBON MIIM MOXKET ObITh HEZOCTOBEPHOIA;

- MCIIOJIb30BaTh MPHU BBINOJIHEHWN YYEOHBIX 3aJaHU HAayYHO-TIONMYJSPHYIO JHUTEPATypy (PU3NUECKOTO
COJiep’KaHusl, CIIpaBOYHBIE MaTepuasbl, pecypchbl cetu VIHTepHeT, BianeTh NpuéMamMu KOHCHEKTHPOBAHHUS
TeKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

- co3laBaTb COOCTBEHHbIE NMHCbMEHHBIE U KpaTKHWE YCTHbIE COOOIIEHHs, 0000mas MHPOpMALUIO U3
HECKOJIbKUX HMCTOYHUKOB (DPU3MYECKOTO COJAEp)KaHHUs, B TOM 4HCIE MYOJIMYHO MPEICTABIATh PE3YIbTaThl
MIPOEKTHOM MJIM MCCIEN0BAaTENIbCKOW JESTENbHOCTH, MPU 3TOM TIPaMOTHO HCIIOJIb30BAaTh H3YyYEHHBIH
MOHATUIHBIN annapaT Kypca (PU3HKH, COIPOBOKAAThH BBICTYIUIEHUE NTPE3eHTaLUEH;

- IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (PU3NYECKUX IPOIECCOB PaCHpPENesaTh
00s13aHHOCTH B TpPYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3a/JayaMH, CIE€IUTh 3a BBINOJIHEHHEM IUIaHa
JIEeWCTBUI M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHUBATh COOCTBEHHBIM BKJAJ B JIEATENBHOCTh TPYIIIHI,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOEHCTBHE, IPOSABIISAS TOTOBHOCTh pa3periaTb KOH(INKTHI.

9 KJIACC

K xonmy oOydeHuss B 9 Kjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIIUXCS YMEHUH:

- UCIIOJIb30BaTh TMOHSATHS: CHCTEMa OTcuéTa, MaTepuaibHas TOYKa, TPAaEKTOPHs, OTHOCHUTEIBHOCTh
MEXaHMYeCKOTro JBIKeHUus, nedopmanus (ympyras, IUlacTUYecKas), TpEHHE, IEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U Teperpy3KH, LEHTpP TSHKECTH, a0COIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
TeJna, paBHOBECUE, MEXaHUUECKHUE KOJIeOaHUsI U BOJIHBI, 3BYK, MHQPa3BYK U YIbTPa3BYK, 3JEKTPOMarHUTHbIE



BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh M AAbHO30PKOCTh, CIEKTPHI HCIYCKAHUS U
MOTJIoLIeHHs, anb(a, OeTa- U raMMa-u3JIydeHus, U30TOIbI, JIepHAas YHEPreTHKA;

— pa3iuyaTth SBICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE NBIKEHUE, PAaBHOYCKOPEHHOE
OpSIMOJIMHEHHOE [NBIDKEHUE, CBOOOJHOE TMAaJeHHe TeJI, pPaBHOMEPHOE JBHUKEHHE TI0 OKpPYKHOCTH,
B3aMMOJICIICTBUE TeJl, PEaKTHUBHOE ABM)KEHME, KoJieOaTenbHOE IBMKEHHE (3aTyXalolle W BBIHYXKICHHBIC
KonebaHus), pE30HAHC, BOJIHOBOE JBIDKCHHE, OTPaXCHHE 3BYKa, MPSIMOJMHEHHOE pacipoCTpaHEHUeE,
OTpakKeHUE U MPEJIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3JIo’KeHUE OEJIOro CBETa B CIIEKTP
U CIIO)KCHHE CHEKTPAIBHBIX I[BETOB, IUCIEPCHsI CBETA, ©CTECTBEHHAs pPaJHMOaKTHBHOCTh, BO3HUKHOBEHUE
JUHENYaToro CreKkTpa H3IY4YeHHs) IO ONHMCAHHUIO KX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

- pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3UYECKUX SIBICHUN B OKpYyXKallleM Mupe (B TOM 4YHCIe
¢dbu3nueckue ABIEHUS B MPUPOJIE: NMPWIKUBBI U OTJIMBBI, ABMKeHUE IaHeT COJIHEYHON CHCTEMBl, PEaKTUBHOE
JIBUKCHHUE JKUBBIX OPTaHW3MOB, BOCHPHUSTHE 3BYKOB >KMBOTHBIMH, 3€MIICTPSICCHHE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 03XO, LIBeTa TeJ, ONTUYECKHUE SBJICHHUS B MpUPOAe, OHOJOrHYecKoe MAEeWCTBHE BHUIUMOTO,
yIBTPaUOIETOBOTO U PEHTICHOBCKOTO M3IYYCHHI, €CTECTBEHHBIN PaJIMOaKTUBHBIN (DOH, KOCMUYECKHUE TTyYH,
paZOaKTUBHOE H3JIyY€HUE NPUPOTHBIX MUHEPAJIOB, JCHCTBUE PaJMOAKTUBHBIX HU3IYyYEHHH Ha OpraHusM
YeJI0BEKa), MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIACHSATH CYHIECTBEHHBIE CBOWCTBA
(npu3Haku) PU3NUECKUX SBICHUN;

- ONKCHIBATh M3YYCHHBIE CBOMCTBA TeN M (DM3MUSCKUE SIBJICHUS, HCIIONB3YsSd (U3NYCCKUE BEITUYIUHBI
(cpeaHsii ¥ MTHOBEHHasi CKOPOCTh TeJia MPH HEPAaBHOMEPHOM JBI)KEHUHU, YCKOpPEHHE, MepeMellleHne, MyTh,
yIII0Basi CKOPOCTh, CHJIa TPEHHS, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOTHOTO MaeHHs, BEC Tea,
UMITYJIBC T€a, UMIYJIbC CHJIbI, MEXaHUUEeCKas padoTa U MOIHOCTD, MOTEHINAbHAS SHEPTUs TeJa, OHATOTO
HaJ MOBEPXHOCTHIO 3€MIIM, IMMOTCHIMAIbHAS JHEPTHUS CKATON MNMPYKWHBI, KUHETUYECKAs SHEPTHs, IOTHAS
MEeXaHW4YecKas IHEprusi, MepuoJ M YacToTa KoJieOaHWii, JAJMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA,
CKOpOCTh CBETa, MOKa3aTel b MPEJIOMIICHUS CPEIbl), IPU OMMCAHUH MPABUIILHO TPAKTOBATH (PM3UUECKUIN CMBICIT
UCIOJIb3YEMBIX BEJTMYMH, 0003HAYCHHS U €AMHUIIBI (PU3UYECKUX BEIHUYUH, HAXOIUTh (DOPMYIIbI, CBS3bIBAIOIIIE
JaHHYI (U3UYECKYI0 BEIUYHHY C JPYTUMHU BEIMYMHAMH, CTPOHWTH TI'paUKU M3YU4EHHBIX 3aBHCHUMOCTEH
(bU3MYECKUX BEIUYUH;

- XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHS W MPOIECCHI, HCIOJB3Ys 3aKOH COXPaHCHHS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHUS, MPUHIIAIT CYIEPIIO3UIINNA CHJI, TIPUHITUTT OTHOCUTEILHOCTH [ anmes,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUS UMIYJIbCA, 3aKOHBI OTPAKEHUS U TPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHHs 3apsiIOBOTO M MAacCOBOTO YHCEN TMPH SOCPHBIX PEaKIHsX, MPH 3TOM J1aBaTh CJIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMAaTHYECKOE BHIPAKECHHE;

- O00BACHATH (PU3MUECKHE MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHUTyallUi MPAKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH MPUYHHHO-CIICJCTBCHHBIC CBS3M, CTPOUTH OOBsICHEHWE H3 2-3
JIOTUYECKHUX IIaroB ¢ OMOPOM Ha 2—3 M3YYEHHBIX CBOWMCTBA (DU3MUECKHUX SBICHUH, PU3NYECKUX 3aKOHOB MITU
3aKOHOMEPHOCTEN;

— pemate pacdy€THhIE 3a7ayd (OMHUpAIOIIUECcs HAa CUCTeMY M3 2—3 ypaBHEHHI), HUCIIONB3Yys 3aKOHBI U
dbopMyIbl, cBsI3bIBatONUE (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAllM3a YCIOBHS 33aJa4d 3alUCBHIBaTh KPaTKOE
YCIIOBUE, BBISIBIISITH HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI B (POPMYIIBI, HEOOXOUMBIE
JUIS pEUICHUs, TMPOBOIUTH PAcUY€Thl M OLEHUBATh PEATUCTHYHOCTh IMOJTYYEHHOTO 3HAa4YeHHUS (U3HUYECKOM
BEJTMYHHEI;

— pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIM (PU3NYECKHX METOJOB, HUCHOIb3YS
OMKCAaHWE WCCIEOBAHUS, BBIICIATH MPOBEPSIEMOE TMPEANOIOKEHUE, OIEHUBATh MPABUIBLHOCTh TMOPSIKA
MIPOBEJICHUS MCCIICAOBAHMUS, JACJIaTh BBIBOIBI, HHTEPIIPETHPOBATH PE3YJIbTAThI HAOFOICHUN U OIBITOB;

— MPOBOANTH OMBITHI IO HAOMIOAEHUIO (PU3NYECKUX SBICHUN MU (PU3UUECKHX CBOWMCTB Tell (M3yueHHUE
BTOpOTO 3akoHa HEIOTOHA, 3aKOHA COXpaHEHUs DHEPrHH, 3aBUCUMOCTh MEpHOJa KOIeOaHWH MPYKUHHOTO
MasTHUKAa OT MacChl Tpy3a M KECTKOCTH MPYKHUHBI M HE3aBUCHUMOCTh OT aMIUIATYJBI MAaJIbIX KOJICOaHHH,
MPSIMOJUHENHOE pacipoCTpaHEHHE CBETa, pasliokeHHWe Oelnoro cBeTa B CIEKTP, H3yYCHHE CBOICTB
M300pakKeHUsI B TUIOCKOM 3€pKajie M CBOMCTB M300pakKeHHUs MpeaMeTa B COOMPAOIICH JIMH3e, HAOMIOJCHUE
CIUIONIIHBIX W JIMHEHYATHIX CIEKTPOB M3IIYYEHHs): CAMOCTOSITEILHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 000pyI0BaHMS, OITUCHIBATH XOJ OIBITA U €r0 PE3YJIbTAThI, (DOPMYITHPOBATH BHIBOII;



- IOPOBOIUTH MpPHU HEOOXOIUMOCTH CEpUI0 TPSMBIX M3MEpPEHHH, ONpeenss CcpeiHee 3HauCHHE
U3MepseMoil BeIMUMHBI ((OKYCHOE pAacCTOSHUE coOMparomeil JIMH3bI), OOOCHOBBIBATH BBIOOP cIIOCOOA
HU3MEPEHHS (M3MEPUTENHHOTO MPHUO0pa);

- IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTEH (PU3NUECKUX BETUYMH C HUCIIOIB30BAHUEM MPSMBIX H3MEPEHHN
(3aBHCUMOCTh TIyTH OT BPEMEHM IPH DPAaBHOYCKOPEHHOM JBWKEHHUHM O€3 Ha4YaJbHOM CKOPOCTH, NEpHOia
KoJIeOaHUH MaTeMaTH4YeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaXKEHHs CBETa OT Yria
NaJIeHUs W yria MpeJoMIICHHS OT yIJia MaJeHHWs): IJIaHUPOBATh HCCIEAOBAaHHUE, CAMOCTOSTEIBHO COOMpPAThH
YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYyYCHHON 3aBUCHUMOCTH (U3UUECKUX BEIMYMH B BUJAE TAOJIUI H
rpaduKoB, JenaTh BBIBOJBI 10 PE3yIbTaTaM HCCIIEJOBAHHS;

- NPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYMH (CpPEeIHSST CKOPOCTh M YCKOpPEHHE Teja IMpU
PaBHOYCKOPEHHOM JABIKEHHH, YCKOPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOI()(UIIUEHT TPEHHS
CKOJIb)KCHHUS, MEXaHW4ecKass paboTa W MOIIHOCTh, YacTOTa M MEpUOoJ KOJeOaHWil MaTeMaTHYeCKOro Hu
NPY)KHHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMparoIiedl JWH3bI, PAJAMOAKTHBHBIN (DOH): IUIAHHMPOBATH
U3MEpEeHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJHATH M3MEPEHUS, CIEAys NpeIIoKEeHHOH
WHCTPYKIIWH, BEIYUCIIATH 3HAYCHNE BEJTMUUHBI U aHATM3UPOBATh MOJTYYEHHBIC PE3yIbTAaThl C yUYETOM 3aJaHHOM
HOTPEITHOCTH U3MEPEHUI;

- cOOIIOIaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;

- pa3nuyaTh OCHOBHBIC NMPU3HAKK M3YUEHHBIX (PH3MUECKUX MOJEJCH: MaTepHaibHas TOYKA, aOCOIIOTHO
TBEPIOE TEINIO, TOUYCUHBI UCTOYHUK CBETA, JIyd, TOHKAS JINH3A, JIAaHETapHAs MOJIEh aTOMa, HYKJIOHHAs! MOJICIb
aTOMHOTO 5171pa;

- XapaKTepU30BaTh MPUHIUIBI ICHCTBHUS W3YUYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C OMOPOM Ha
UX ONMHCAHUS (B TOM YHUCIIE: CIIUIOMET], JaTYUKH MOJIOKEHHS, PACCTOSHUS U YCKOPEHHUS, PaKeTa, 9XO0JIOT, OYKH,
nepuckon, Qoroanmapar, ONTHYECKHE CBETOBOABI, CIEKTPOCKOII, J03UMETp, Kamepa Buibcona), ncmomnb3ys
3HaHUS O CBOMCTBaxX (PU3UUECKUX SABJICHUN U HEOOXOAUMBbIe (PU3MUYECKIE 3aKOHOMEPHOCTH;

- UCIIOJIb30BATh CXEMBI U CXEMaTHYHbIC PUCYHKU M3YYEHHBIX TEXHHUYECKHX YCTPOHCTB, H3MEPUTEIBHBIX
npuOOPOB U TEXHOJIOTHYECKUX MTPOIIECCOB IPU PEIICHUU YI€OHO-TTPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI IS
IIOCTPOEHHUS U300paKEHUH B IJIOCKOM 3€pKajie U COOMparoLIel INH3E;

- NPUBOJUTE TPUMEPHl (HAaXOAWTh WHGPOPMAIMIO O NpPUMEpax) MNPAaKTHYECKOTO HCIOIb30BAHHS
(bU3MUECKUX 3HAHUI B MOBCEHEBHOM JKU3HH IS 00ecrieueHHs 0€30IacHOCTH MPpH 00palleH!H ¢ TprHOopaMu 1
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAaHEHHS 370POBbsS M COOJIONEHUS HOPM DSKOJOTHYECKOTO IOBEICHUS B
OKpY>Karollen cpene;

- OCYIIECTBIISITh TIOMCK WHpopManuu (HU3NYECKOTO cozepkaHusi B MHTepHeTe, CaMOCTOSTEIHHO
(bopMynHpys OUCKOBBIH 3alIpoC, HAXOAUTh MYTH ONpeAETIeHUs T0CTOBEPHOCTH MOJy4eHHON MHpOpMAaLuu Ha
OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJTHUTEIBHBIX HCTOYHUKOB,

- UCIOJIb30BaTh MPH BBINOJHEHUM YYEOHBIX 33aJaHUN HAayYHO-TIOMYJSAPHYIO JIUTEpaTypy (usnueckoro
COoJIep’KaHusl, CIpPaBOYHbIE MaTepuallbl, pecypchl ceTu VIHTepHeT, BiaaeTh NpuéMaMy KOHCHEKTHPOBAHUS
TeKcTa, Mpeodpa3zoBaHus HHPOPMAIIMU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHBIE NMUCbMEHHbIE U YCTHbIE COOOIIEHUS Ha OCHOBE MH(OpPMALMU U3 HECKOJBKUX
UCTOYHHUKOB  (PM3MUECKOTO  COAEp)KaHUs, MyOIMYHO TMPEACTaBIATh  pe3yiabTaThl MPOEKTHOH WM
HCCIIEA0BATENIBbCKON ACATENBHOCTH, MPU 3TOM I'PAMOTHO HCIIOIb30BAaTh W3YYEHHBIM IOHATHWHBIN ammapar
M3y4yaeMoro pasjena (U3MKM M CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH
ayJAMTOPUHU CBEPCTHUKOB.

3. TEMATHYECKOE INTAHUPOBAHME 110 YYEBHOMY NPEMETY «®PU3UKA»

7 KJIIACC

KosmmuecTBo 4acos JJIeKTPOHHBIE
Ne HanmeHnoBaHMe pa3ieioB U TeM (uudpossbie)
n/m | mporpamMmbl Bcero Kontp. | Ilpakr. o0pa3oBaTe/bHbIE
padoTsl | padoThI pecypebi
Pa3nes 1. Pusnka u e€ posib B NIO3HAHMHN OKPY/KAIOIIEro MHPa
bu6mmoreka [JOK
1.1 | usuia - nayka 0 npupose 2 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
12| usweckue BeHHb 2 ! https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bub6mmoreka [IOK

1.3 | EcrecTBeHHOHAYYHBII METO] TTO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pasjen 2. [lepBoHayanbHble CBeJleHNs 0 CTPOCHNH BellleCTBA
2.1 | Crpoenue BemiecTBa 1 1 bubmoreka LOK
' https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aMMOJICHCTBUE YaCTHII 2 1 bubmuoreka [JOK
' BEIECTBA https://m.edsoo0.ru/7f416194
2.3 | ArperatHble COCTOSIHHSI BEIIECTBA 2 bubmorexa LIOK
' https://m.edsoo.ru/7f416194
Wroro no pazueny S)
Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
bubmuoreka [JOK
3.1 | Mexanuueckoe apmienne 3 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
3.2 | Mnepups, macca, IIOTHOCTE 4 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.3 | Cuna. Buer cun 14 . 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBjienne TBEPABIX TeJl, JKMJAKOCTEH U ra3oB
1 | e oo | Bumorera LOK
' ’ https://m.edsoo0.ru/7f416194
razamu
bubmuorexa [JOK
4.2 | Mlasnenne xupxoctu > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 | AtmochepHOe naBieHue 6 https://m.edsoo.ru/7f416194
44 JlericTBUE )KUAKOCTH U Ta3a Ha v 1 3 bubmuorexa [JOK
' NOrpyEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoreka [JOK
>-1 | Pabora m mommocts 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 | Ipocthie mexanusm1 S 2 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.3 | Mexanmieckas snepris 4 . . https://m.edso0.ru/7f416194
Wroro no pazneny 12
[ToBTOpeHue 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 14
IMPOI'PAMME
8 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3jie/ioB U TeM (uudpossbie)
Ne /m NporpamMmmsbl Bcero Kontp. | IpaxT. o0pa3oBarTejibHbIE
paboThl | padoThI pecypebi
Paznen 1. TensioBble siBJIeHUs
1.1 CtpoeHue u CBOMCTBA BENIECTBA 7 bubmuoreka [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
12 Tenosbie mporiecce! 21 1 4 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiiekTpuyecKkrue 1 MArHMTHBIE SIBJICHUS
21 DJIEKTPUYECKUE 3apsiibl. 3apsSKECHHbIC 7 2 bubnuotexa [JOK
' TeJIa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [{OK
2.2 IToCTOSITHHBIN STIEKTPUUECKUNA TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
23 MarHTHbIC ABICHHS 6 ! 3 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
24 NEKTPOMATHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
IToBTOpEeHME 3
OBLIEE KOJIMYECTBO YACOB I1O0 68 3 16
IMPOI'PAMME
9 KJIACC
KosmmuecTBo yacoB
Ne HaunmeHnoBaHMe pa3je/ioB U TeM DJleKTpoHHbIe (LM (poBbIE)
n/m | nporpamMmsl Bcero Kontp. | Ilpakr. o0pa3oBaTe/ibHbIE PeCypChl
padoThl | padoThI
Pasjnen 1. Mexanuveckne siBJeHUA
11 MexaHH4ecKoe NBMKEHUE U CIIOCOOBI 10 1 bu6mmoreka [IOK
' €ro ONHMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 BaanmopericrsHe Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 | 3axompi coxpanenms 10 ! https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pazjnen 2. Mexanuveckne KoJie0aHus U BOJHbBI
bu6mmoreka [IOK
21 Mexanmeckne koneanns ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1 1 hitps://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3ne 3. DjileKTPOMAarHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 1 bubnuotexa [JOK
' HJIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no paszneny 6
Pasnen 4. CBeToBbIe IBJICHUS
bu6mmoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 1 https://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIuH3b! U onTUYECKUE TIPUOOPHI 6 1 https://m.edso0.ru/7f41ada6
bu6nmoreka [JOK
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 https://m.edsoo.ru/7f41ada6
Wroro no paszneny 15
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Paznen 5. KBanroBble siBJIeHUSA

51 Hcnyckanue v morjomnieH1ue cBeTa 4 1 bu6mmoreka [IOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO s1pa 6 EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/7f41a4ab
>3 | flacpuie peakiun ! ! ﬁﬁiﬁﬁiﬁiﬂﬁ/?ﬂl%%
Hroro no pazueny 17
Pasnes 6. [loBTopuTeIbHO-00001IaK01IMI MOYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 9 BI/I6J‘I.I/IOTeKa LHOK
Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBHIEE KOJIMYECTBO YACOB 11O 102 3 17
INPOI'PAMME
4. MIOYPOYHOE IINIAHUPOBAHHUE
7 KJIACC
Ne Kou-Bo
n/n Tewa ypoka 4acoB
Pa3nen 1. ®u3uka u e€ posib B MO3HAHUYN OKPY:KAKIIET0 MUPa 6
1 ®du3nka — Hayka o npupoe. JABieHus npupoasl 1
2 CraproBas quarHoctuka. Ousnyeckue sBiIeHUs 1
3 Du3nyecKue BEIIMYNHBI U X U3MEPCHHE 1
4 VYpoxk-uccnenosanue "OnpeaesieHne EeHbl JSJICHHS KAl U3MEPUTEIHLHOTO TpHOopa. 1
M3mepenne teMieparypsl Ipy MOMOIIH KUKOCTHOTO TepMomeTpa"
5 MeTtopl HayyHOro no3Hanus. Onucanue pU3nUecKux SBICHHUM ¢ TOMOIIBbIO MOJieNIel 1
6 Ypok-uccnenoBanue "lIpoBepka THMOTE3bI: MalbHOCTh TMONETA IIApUKA, MYIIEHHOTO 1
TOPU30HTAIILHO, TeM OO0JIbINe, 4eM OOJIbIIIe BEICOTa MycKa. Mi3Mepenue paccTossHuiA"
Pa3nen 2. [lepBoHayaIbHbIE CBEIEHUSI O CTPOEHHH BEIECTBA 5
7 Crtpoenue BeniecTBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA 1
8 JIBmwxenue yactun Beniectsa. Jlaboparopuas pabora «OnpeneneHrne pa3MepoB MaJIbIX T 1
9 Ypok-uccienoBanue «ONBITH 10 HAOIIOCHUIO TEINIOBOTO PACIIUPECHHUS Ta30B) 1
10 | ArperaTHble COCTOSHUS BEUIECTBA 1
11 OcoOeHHOCTH arperatHbIX cocTosiHuM Boibl. O0061eHne 1o pa3aeny «llepBoHavanbHbIe 1
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJ 21
12 | Mexanudeckoe JBWKCHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBH)KCHUE 1
13 | Cxopocts. EquHUIEI cCKOpOCTH 1
14 | Pacuer nyTu U BpeMeHU JABM)KEHUS 1
15 | Uuepuus. Macca — Mepa WHEPTHOCTH TEJ 1
16 | IlmorHOCTH BemecTBa. Pacyer Macchl 1 00bEMA TeJIa IO €r0 IIOTHOCTH 1
17 Ha6opaTopHa5‘1' paborta «M3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tela, OTPeIeTICHUE 1
TUIOTHOCTHU TBEPJIOTO TETIa
18 | Pemrenue 3amau mo teMe "[1noTHOCTE BemecTBa" 1
19 | Cuna kak xapakTeprucTuka B3auMojieicTBus Ten. Cuna ynpyroctu. 3akoH ['yka 1
20 Ha6opaTopHaV51 pabota «/3y4ueHne 3aBUCUMOCTH pacTsbKeHus (aedopmaiiuu) mpyKHHbBI OT 1
TIPHIIOKEHHOM CHITBDY



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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21 | SBnenue Tarotenus. Cuina TsHKECTH 1
29 CBs3b M?K,Hy CHJIOHN TsHKECTH M Maccol teia. Bec tena. Pentenue 3amad mo teme "Cuia 1
TSOKECTH
23 | Cuna TspKeCTH Ha IpYyrux rranerax. Gu3nyeckue XapakTepUCTUKH TIAHET 1
24 | Usmepenue cui. Jlunamomerp 1
25 | Bec Tena. HeBecomocTh 1
26 | CnoxxeHue IBYX CHJI, HAITPABJICHHBIX 110 OJHOM MpsiMoi. PaBHOIEHCTBYIOIIAST CHJT 1
27 | Pemenue 3amau o teme "PaBHOACCTBYOMIAs CUI" 1
28 | Cuna tpeHust u e€ BUnbl. TpeHne B IPUPOJIC U TEXHUKE 1
29 JlaboparopHas pabota «3ydyeHne 3aBUCUMOCTH CUIIbI TPEHHS CKOJILHKEHHS OT CUIIbI 1
JABJICHUSI M XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH
30 | Pemenwne 3aa4 Ha onpeielieHne paBHOACHCTBYIONIEH CHITBI 1
31 Pemenue 3amau mo Temam: «Bec Tenay, «I'padudeckoe nzodpaxkenue cuin, «CUIb, 1
«PaBHOECMCTBYIONIAS CUIDY
32 | KonTponbHas pabota no temam: «MexaHndeckoe qBUkKeHHE», «Macca, mioTHOCThY, «Cumbly | 1
Pa3nen 4. /laBjenue TBEPABIX TeJl, KUAKOCTEH U ra3oB 21
33 | AHanu3 KOHTposIbHOU paboThl. JlaBiaeHue. CrnocoObl yMEHBIIEHUS M YBEJIUYEHUS 1aBICHUs 1
34 | JlaBnenue raza. 3aBUCMOCTD JaBJICHUS T'a3a OT 00bEMa, TEMIIEPATyPhI 1
35 | Ilepenava naBienwust TBEPABIMU TEJIaMU, KUJIKOCTSIMH U razamu. 3akoH Ilackans 1
36 | JlaByieHue B )KMJIKOCTH U ra3e, BBI3BAHHOE JICHCTBHEM CHJIBI TSHKECTU 1
37 | Pemenue 3amau 1mo teme «JlaBiieHue B )KUIKOCTH U Ta3e. 3akoH Ilackaisy 1
38 | CooOmaronmecs COCYIbI 1
39 | l'unpaBnmueckuii mpecc 1
40 | Manomertpsl. [lopiiHeBO#l JKUAKOCTHBIN HAcOC 1
41 | Armocdepa 3emin 11 IPUUUHBI €€ CYIIECTBOBAHMS 1
42 | Bec Bozmyxa. ATmochepHoOe JaBJICHHE 1
43 | Usmepenue armocheproro narienus. OneiT Toppruem 1
44 | 3aBucumocTh aTMOC(EPHOro AaBICHMS OT BBICOTHI HaJl YPOBHEM MOps 1
45 | bapomertp-anepona. ATMoc(hepHOE TaBJICHHE HAa PA3JIMYHBIX BBICOTaX 1
46 | Pemenwue 3ama4 o Teme " AtmocdepHoe naBiieHue" 1
47 | JleiicTBHe )KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJ0. ApXUMeI0Ba CHiia 1
48 JlaGopaTtopHast pabota «OrnpeaesieHne BpITATKUBAIOIIEH CHIIBI, ICUCTBYIOIIEH Ha TEIo, 1
MOTPYKEHHOE B )KHUJIKOCTh)»
49 .Ha60paTOpHEi$I pabota no Teme «lccrnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa 1
MOTPYKCHHON B )KHMJIKOCTh YaCTH TEJIa
50 | IInaBanwme Ten 1
51 JlaboparopHas Pa60Ta "KOH"CprI/IpO']?aHI/IC apeoMeTpa WK KOHCTPYUPOBAHUE JIOAKHU U 1
omnpezeneHue e€ rpy30no bEMHOCTH
52 Pemenue 3a7a1 10 TeMaM: «IlnaBanue cynoB. Bo3nyxormiaBanue», «/laBineHne TBEpAbIX TE, 1
KUAKOCTEH U Ta30B)
53 | KonTponbHas pabota no Teme «/laBneHue TBepbIX Tell, JKUIKOCTEH U Ta30B» 1
Pa3nes 5. PaGoTra 1 MOIIHOCTD. JHeprus 12
54 | AHanu3 KOHTPOJIbHOU paboThl. MexaHnuyeckas pabora 1
55 | MomtHocTh. EQUHULIEI MOIITHOCTH 1
56 | Ypok-uccnenoBanue "Pacyér MOITHOCTH, pa3BHUBaEMOM MpH MO IbEME 10 JIeCTHHIIE" 1
57 | IIpocteie Mexanu3mbl. Peruar. PaBHOBecue cuil Ha peluare 1




Prryaru B TexHuke, ObITY U nipupoe. Jlaboparopras padota «lcciemoBanue yCIOBUMA

58 1
pPaBHOBECHS pblYara
59 | Pemenue 3amay no reMe «Y CIOBHsI pABHOBECHS! phlUaray 1
60 KOB(I)(bI/II_II:ICHT MOJIE3HOTO JielicTBUs Mexanu3ma. Jlaboparopuas padora «M3mepenune KI1/] 1
HAKJIOHHOM TJIOCKOCTH»
61 | Pemenue 3amau mo teme "Pabora, momuocTs, KIT/T" 1
62 | Mexannyeckas sHeprus. Kunerndeckas u moTeHIMaNbHAs YSHEPTUs 1
63 | 3aKkoH coXpaHeHHs] MEXaHUYECKOH SHEPTUH 1
64 ypOK-BKCHepI/IMeE{T 1o Teme "IKCIepuMEeHTaIbHOE ONIpE/ICIIeHHE I/I3M€HGHI/I$I"KI/IHGTI/IIICCKOI7I 1
Y TIOTEHIIMAIIBHON YHEPTUHU MIPU CKATHIBAHUU TeJla M0 HAKJIOHHOM IIIOCKOCTH
65 | UrtoroBas koHTpoJbHAs paboTa 1
IloBTOpEHME 3
66 Ananus K(:'HTpOJ'IBHOf/'I pabortsl. [ToBTOpeHue: pabora ¢ TekcTamu 1Mo TeMe "MexaHndecKkoe 1
JIBIDKEHUE
67 | IloBTopenwme: paboTa ¢ Tekctamu 1o Teme "JlapineHne TBEPABIX T, XKUIKOCTEH 1 ra3oB" 1
68 | [loBTOpenwue: pabora ¢ Tekctamu 1o TeMe "Padora. MomHocTh. DHeprus” 1
OBHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 68
8 KVIACC
No Koa-Bo
n/n Tema ypoxa 4acoB
Pasznea 1. TenioBbie ABJICHUA 28
1 OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOI T€OpUH U MX ONbITHBIC TOATBepkaeHus: | 1
2 Macca u pa3mMep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPIOTO, )KUIKOTO M ra3000pa3HOT0 COCTOSIHUI BEIIeCTBA 1
4 O6LaCHeHI/VIe CBOMCTB TBEPAOTO, HHAKOTO U ra3000pa3HOro COCTOSHUI BEIIECTBA HA OCHOBE 1
HOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKOW TeOpUU
o) Kpucrannnueckue u amopgHble Teaa 1
6 CMaunBaHue U KaWUIIpHOCTb. [IOBEpXHOCTHOE HATSKEHUE 1
7 TermioBoe paclIUpeHNe U CXKaTHE 1
8 Temneparypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YaCTHIL 1
9 BuyTtpenHss sHeprus. CriocoObl H3MEHEHHs BHYTPEHHEH SHEPruu 1
10 | Bugsl Terionepenaun 1
11 Ypoxk-koHdpeperuus "[IpakTuueckoe UCTIONb30BaHUE TEIUIOBBIX CBOMCTB BEIIECTB U 1
MaTepuasoB B LEIsIX dHEprocOepexeHus"
12 | KoanuecTBo TemnoThl. Y AeabHAs TEIIOEMKOCTD 1
13 | VpaBHeHue TemioBoro 6ananca. TermiooOMeH 1 TETUIOBOS PaBHOBECHE 1
14 Ha60pavTopHa51"pa60Ta "UccnenoBanue sSIBIEHUS TEIJIOOOMEHA MTPU CMEIIMBAHUN XOJIOTHON U 1
ropsiueii Boabl
15 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO [l HArpeBaHUs Tella U BBIIEIIEMOro UM MpU 1
OXJIAXKICHUH
16 | JlaGopaTopHas pabota "OnpeneneHue yaeabHON TeIII0OEMKOCTH BelecTBa " 1
17 | DHeprus TorumBa. Y nenpHas TEIUIOTa CTOPAaHUs 1
18 | [InaBneHue u OTBepAEBaHNE KPUCTANIMUYECKUX TeJ. VY IebHas TEIJIOTa IIIaBJICHUS 1
19 | JlaGopaTopHas pabora "OnpeneneHue yaelbHON TeIIOThI IIaBJIEHHS JIba" 1
20 | ITapooOpa3oBanue u KoHaeHcanus. Mcnapenue 1
21 | Kunenue. Y aenbHast Temiora napoobpa3zoBaHus U KOHJCHCAIIMH. 3aBUCUMOCTh TeMrepatypsl | 1




KHUIIEHUS OT aTMOC(EPHOTr0 TaBICHHUS

Bnaxuocts Bo3ayxa. Jlabopatopnas pabora "OnpeneneHrne OTHOCUTEIBHON BIAKHOCTH

22 " 1
BO31yXa

23 | Pemenne 3a1a4 Ha onpeiesieHUe BIAKHOCTH BO3yXa 1

24 [Tpunuummne! paboTel TErIOBbIX ABurareneil. [laposas TypOuna. JIBurarenb BHyTPEHHETO 1
CrOpaHus

25 | KI1J] TenmoBoro nasuraressi. TerioBble ABUraTeIy 1 3allUTa OKPYKAIOMIEH Cpe/ibl 1

26 | 3akoH coXpaHEHHs ¥ IPEBPALICHNUS YHEPTUU B TEIUIOBBIX MPoIIeccax 1

27 HOIIFOTOBE(a K KOHTpC')'JIbHOIZ pabote mo Teme "TermnoBsie siBIeHM. VI3MEHEHHE arperaTHbIX 1
COCTOSTHUI BelllecTBa

28 KOHTpOJ‘IB:—IaH pabora o Teme "TernoBsie sBieHUS. I3MeHEHUE arperaTHbIX COCTOSTHUM 1
BEIIECTBA
Pa3nes 2. JiaekTpuyeckue H MATHUTHBIE SIBJICHUS 37

29 | Dnexrpu3arus Tei. J[Ba poja SMEKTPHUECKUX 3apsiIoB 1

30 | Ypok-uccrnenpoBanue "DeKTpu3anys TeJl HHIYKIUEH U IPH CONPHUKOCHOBEHUN" 1

31 | BzaumogeiicTBue 3apshkeHHBIX Tel. 3akoH Kynona

30 DneKTpuueckoe nose. HanpspxkeHHocTb anexTpuyeckoro nosst. [IpuHnun cyneprno3unuu 1
SIIEKTPUUYECKUX MOJIeH

33 | Hocurenu snekTpryuecKux 3apsiioB. DiaeMeHTapHbli 3apsi. CTpoeHue atoma 1

34 | [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsa 1

35 | Pemenue 3a1a4 Ha IPUMEHEHHE CBOMCTB JICKTPUUYECKUX 3apsJIOB 1

36 | DnexTpuYecKuii TOK, YCIOBHS €ro CylecTBOBaHMs. VICTOUHUKH 3JIEKTPUUYECKOT0 TOKa 1

37 | JIeficTBHS DIIEKTPHYECKOTO TOKA 1

38 | Ypok-uccinenoranue "/leiicTBHe 27IEKTPUYECKOTO MOJISI HA IPOBOAHUKH U TUDIICKTPUKH" 1

39 | DnexTpuYecKHii TOK B METAJUIAX, JKUIKOCTIX U ra3ax 1

40 | DnmekTpudeckas 1erb U € COCTaBHBIC YaCTH 1

41 | Cuna Toka. JJaboparopnas padota "M3mepenue u peryampoBaHue CUIbl TOKa'" 1

42 DIIeKTpUIECcKoe HaprDKeHI/Ie'.‘ Bonsr™metp. JIaGoparopnas padota "Usmepenue u 1
pEryJIMpOBaHUE HAMPSKEHUS

43 | ConpoTuBieHUE NPOBOAHUKA. Y IEJIbHOE COMTPOTHBIICHUE BEIIECTBA 1

44 JlaGopatopHas paboTa "3aBUCUMOCTb 3J1eKTquec1<or(3' COIIPOTHUBIIEHUS IPOBOIHUKA OT €T0 1
JUIMHBI, TJIOIAAN MTONEPEYHOro CEUEeHUs U MaTepuaia

45 | 3aBUCHMMOCTb CHJIBI TOKA OT HamnpsbkeHHs. 3akoH OMa /715 yyacTKa IeNnH 1

16 JlaboparopHnas padota "HccienoBanue 3aBUCUMOCTH CHIIbI 'TOKa, UJYIIETO Yepe3 pe3ucTop, 1
OT COIPOTHUBJIEHUS PE3UCTOPA M HANIPSKEHHSI HA PE3UCTOPE

47 | IlocnenoBaTenbHOE U MapajuIeIbHOE COEIMHEHHS TPOBOIHUKOB 1

48 JlaGoparopHas paboTa "HpOBePKa IpaBUJIa CIOXKEHUS HANPSDKEHUH MTPH MOCIIE0BATEIbHOM 1
COEJIMHEHUH JIBYX PE3UCTOPOB

49 Ha60paTop1+'I'a51 pabora "IIpoBepka mpaBwIa JIJIsi CUJIBI TOKA TP MApaIICIIBHOM COSTMHEHUHN 1
pPE3UCTOPOB

50 | Pemenue 3a1ay Ha npuMeHeHHe 3akoHa OMa JUIsl pa3InYHOT0 COeIMHEHHSI TPOBOTHUKOB 1

51 | Pabora u MOIIHOCTB AIEKTPUIECKOTO ToKa. 3akoH J[xoysa-JIena 1

52 | JlaboparopHas padora "OmnpenereHne paboThl M MOITHOCTH JICKTPHYECKOTO TOKA" 1

53 | DnekTprueckue nenu ¥ NOTPeOUTENH AIEKTpIUecKoi YHepruu B ObiTy. KopoTkoe 3aMbikanne | 1

54 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo TeMe "DIIeKTpudecKue 3apsibl. 3apsyKEHHbIE Tella U 1

ux B3auMoJieicTBUs. [10CTOSTHHBIN 3JIeKTpUYECKHM TOK"




KoHnTtposbHas pabota mo teme "DIeKTpUIeCcKre 3aps/bl. 3apsHKeHHBIC Tela U UX

55 B3auMoieicTBusl. [locTossHHBIN 37eKTpUUeCKuid TOK" 1
56 | AHanu3 KOHTPOJIbHOU paboThl. I10CTOSIHHBIC MATHUTHI, UX B3aUMOJICHCTBHE 1
57 | Ypok-uccnenosanue "M3yuenune nosuaeil noCTOSIHHBIX MarHUTOB" 1
58 | MaraurtHoe 1ojie. MargauTHOE I1ojie 3EMJIM U €0 3Ha4YeHUeE IS KU3HU Ha 3eMile 1
59 | OmeiT OpcTena. MarHuTHOE MOJIe AJIEKTPUUYECKOro ToKa MarHuTHOe moJie KaTylmku ¢ Tokom | 1
60 [IpruMeHeHue 3JeKTPOMarHuToB B TeXHI/IKf. JlabopatopHas pabora "M3ydyeHue nercTBus 1
MarHUTHOTO TIOJISl HA MPOBOJIHHK C TOKOM
DNEKTPOABUTaTelb MOCTOSHHOTO TOKA. VICIIOIb30BaHUE AIMEKTPOIBUTATEIICH B TEXHUYECKIX
61 | yctpoiicTBax u Ha TpaHcnopte. JlabopaTopHas pabora "KoHcTpynpoBaHUE U U3YUCHHE 1
paboThI BJIeKTpOABUTATENS "
62 | Onbitel @apazes. 3aKoH 3JeKTpoMarHuTHON naaykiun. [Ipasuso Jlenna 1
63 Onexrporeneparop. CriocoObl MOITY4YEHUS NEKTPUIESCKOW IHEPTUU. DIIEKTPOCTAHLIUU HA 1
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
64 | IlonroroBka K KOHTPOJILHOW paboTe 1o Teme "DIeKTPUIECKHe U MarHUTHBIC sIBJICHUS " 1
65 | MTtoroBast KOHTpOJIbHAS paboTa 1
IloBTOpEHMe 3
66 AHanu3 EOHTponLHoﬁ pabotsl. [ToBTOpenue: pabota ¢ Tekctamu o Teme "TernnoBbie 1
SIBIICHUS
67 | IloBTopenwue: pabora ¢ Tekctamu 1o TeMe "[1oCTOSTHHBIN 3JIeKTPUYeCKHiA TOK" 1
68 | [ToBTOpenue: paboTa ¢ TeKCTaMu 1o TeMe "MarHuTHbIE sIBICHUS " 1
OBUHIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 68
9 KJIACC
No Koa-Bo
n/n Tema ypoka 4acoB
Pazgen 1. Mexannyeckue siBJ1eHUs 40
1 Mexanunyeckoe IBrKeHrne. MarepualibHasi TOUKa 1
2 Cuctema orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS 1
3 PaBHOMEpPHOE NIPSAMOIIMHENHOE JBUYKEHUE 1
4 HepaBHomepHoe npsmonuneriHoe aBuxeHue. CpeaHsisi ¥ MTHOBEHHAs! CKOPOCTh 1
5 IIpsamosinHETHOE PaBHOYCKOPEHHOE JIBMKEHUE. Y CKOPEHUE 1
6 CKOpOCTh MPSAMOJMHEHHOTO PaBHOYCKOpEHHOTO JBMkeHMs. [ paduk ckopoctn 1
7 JlaGopaTtopHast pabota "OrnpezenieHne yCKOPEHUs Tela Mpyu PaBHOYCKOPEHHOM JIBIIKEHUH T10 1
HAaKJIOHHOM mI0cKoCcTH"
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE BIKeHUE IO OKpYXHOCTH. [lepron u yactora oOpamieHus. Jlunelinas u 1
yrJI0Basi CKOPOCTH
10 | [lenTpocTpeMHTENBHOE YCKOPEHHE 1
11 | Ilepssiii 3akoH HetoTona. BexTop cuiis 1
12 | Bropoii 3akon HetoTona. PaBHOA€liCTBYIOIIAs culia 1
13 | Tpernii 3axoH HeioToHa. Cynepno3unus cui 1
14 | Pemenune 3a1a4 Ha MprUMEHEHHE 3aKOHOB HpioTOHA 1
15 | Cuna ynpyroctu. 3akoH I'yka 1
16 | Pemenue 3amay no reme «Cusa ynpyroctu 1
17 | JJabopaTtopnas pabota «OnpeeneHue KecTKOCTH IPYKUHBD»Y 1
18 | Cuia Tpenus 1




19 | Pemenne 3amau nmo teme «Cusa TpEHUSI 1
20 | JJaboparopnas padota "OnpeneneHue kodhduimeHTa TpeHus CKOJIbKeHU" 1
21 | Pemenue 3ama4 no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cumna TpeHus" 1
22 | Cua TSDKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaJACHUs 1
23 Ypoxk-koudepenuus "/IBrmkeHue Te1 BOKPYT TpaBUTalMOHHOTO LeHTpa (ConHevnas 1
cucrema). ["amaktuxu"
24 | Pemenue 3a1a4 o teMe "Cuiia TSHKECTH M 3aKOH BCEMHPHOTO TATOTCHUS " 1
25 | [lepBas kocMuueckas cKopocTb. HeBecoMOCTh U meperpy3ku 1
26 PaBHOBef:He h?TGpI/I&J‘IBHOI/IW TouKu. AOcomoTHO TBEpI0€E Teno. PaBHOBecue TBEPOTO Tea ¢ 1
3aKpeTIEHHONW OChIO BpallleHUs!
27 | Mowmenrt cuibl. LleHTp TshxecTn 1
28 | Pemenwue 3agau no teme "MomenT cuiibl. LlenTp Tsokectn" 1
29 HOI'I'FOTOBKa K KOHTPOJILHOH paboTe 1o Teme "MexaHudyeckoe JIBrxeHne. Bzanmoneiicreue 1
TeN
30 KoHTtpoisbHas pabota mo teme "MexaHnnueckoe aBmkeHre. Bzanmopeiictsue ten" 1
31 AHanu3 KOHTPOJIbHOM paboTel. UMmnynbc Tena. MMmynbe cuibl. 3aKOH COXpaHEHUS 1
VMITYJIbCA. YIIPYTO€ U HEYNPYTroe B3aUMOIECHCTBUE
32 | Pemenwne 3aga4d no Teme ""3aKoH COXpaHEHHsI UMITyibca' 1
33 | Ypok-koH(pepennus "PeakTHBHOE TBHKEHUE B IPUPOJIE M TEXHUKE" 1
34 | Mexannueckasi paboTa ¥ MOIIIHOCTh 1
35 | PabGota CrIIbI TSHKECTH, CHIIBI YIIPYTOCTH M CHITBI TPEHUS 1
36 JlaboparopHas paboTa <<9npeneneHHe paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBUKCHHUH 1
T€Ja [0 TOPU30HTAIBHON IOBEPXHOCTH
37 | Csi3p sHepruu u paboTel. [loTeHIIManbHAs SHEPTUS 1
38 | Kunernueckas sneprus. Teopema 0 KHHETHYECKOH SHEPTHH 1
39 | 3aKOH cOXpaHEHUs SHEPTHH B MEXaHUKE 11
40 | Jlaboparopras pabota «/3ydueHrne 3aKOHA COXPAHCHHSI SHEPTUI) 1
Pa3nes 2. Mexannueckue KoJ1e0aHUsI M BOJIHBI 15
41 | KonebarenbHO€ NBUKEHHUE U €T0 XapaKTEPUCTUKU 1
42 | Baryxaromnue kojebanus. BeiHyX1eHHBIE KosieOanwmsl. Pe3oHaHc 1
43 | MaremaTH4yecKHil ¥ IPY>KUHHBIA MassTHUKU 1
44 VYpok-uccienoBanue «3aBUCUMOCTb IEPHOAA KOJIEOaHUHN OT HKECTKOCTHU MPYKUHBI U MaCChI 1
rpy3a»
45 | TlpeBpaiiieHne >HEPrUH MPH MEXAHUYECKUX KOJIeOaHUSIX 1
16 JlaGopatopHas pabota «OnpeseneHne 4acToThl ¥ epuoaa KoJieOaHui NpyKMHHOTO 1
MasiITHUKA»
47 JlaGopaTtopHnas padota «[IpoBepka HE3aBUCUMOCTH TIepHUoa KoieOaHuii rpysa, 1
NOJBEIIEHHOT0 K HUTH, OT MacChl TPy3a»
48 | Mexanunueckue BosHbl. CBOIcTBa MexaHMUECKUX BOJH. [IpoobpHbIe U nonepeyHbie BoMHbl | 1
49 | Ypok-koHpepenius "MexaHndecKkre BOJHbI B TBEpAOM Teire. CelicMUYIecKue BOJTHBI" 1
50 | 3Byk. PacnpoctpaHeHue u OTpakeHHE 3ByKa 1
51 | Vpok-uccnenoranue "HabimoneHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI" 1
52 | I'poMKOCTB 3ByKa M BHICOTAa TOHA. AKYCTHYECKUI pE30HAHC 1
53 | Ypok-koubepennus "YnbTpa3ByK u HHOPA3BYK B IPUPOJIEC U TEXHUKE" 1
54 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo Teme "3aKOHBI COXpaHeHUsI. MexaHu4YecKre 1

KoJiIeOaHus U BOJHBI"




55 | KonTpospHas pabota 1o Teme "3akoHbl COXpaHeHHs. MexaHn4yecKkue KojaeOaHus 1 BOJIHbI" 1
Pa3zgea 3. DiieKTPOMArHUTHOE M0JIE M 3JIEKTPOMATHUTHBIE BOJHBI 6
56 | DIeKTpOMArHUTHOE TMOJIe. DJIEKTPOMArHUTHHIE BOJIHBI 1
57 | CBoiicTBa ANEKTPOMArHUTHBIX BOJIH 1
58 ypOK-KOH(bepeHLEI/ISI "LHIﬁana 9JIEKTPOMArHUTHBIX BOJIH. VICIIONB30BaHKE AIIEKTPOMArHUTHBIX 1
BOJIH JUJIs1 COTOBOM CBSI3U
59 VYpok-uccnenosanue "M3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBbIO MOOUIIBHOTO 1
tenedona"
60 | Pemenue 3agau Ha onpeeIeHNe YaCTOTHI M JUIMHBI AJIEKTPOMArHUTHON BOJTHBI 1
61 | DnexkrpomarauTHas npupoxaa ceera. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA CBETA 1
Pa3nes 4. CBeToBbI€ SIBJICHHS 15
62 | Mcrounuku csera. [Ipsmonuneiinoe pacnpoctpanenue ceera. 3armenus: Connna u JIyHbl 1
63 | 3akoH oTpakeHus cBera. 3epkaina. Pemenue 3a1a4 Ha MpUMEHEHUE 3aKOHA OTpaKeHHs cBeta | 1
64 | [IpenomiieHne cBeTa. 3aKOH MPETOMIICHHSI CBETA 1
65 [TonHOE BHYTpEHHEE OTpaskeHHE cBeTa. VICIoIp30BaHNE TIOTHOTO BHYTPEHHETO OTPAYKEHHS B 1
ONTUYECKHUX CBETOBOAAX
66 JlaGoparopHas paboTa "I/IC'?J'ICI[OBaHI/Ie BaB,I,/{,CHMOCTH yTJ1a NPENOMIICHHS CBETOBOTO JIy4a OT | 4
yIJ1a maJIeHusl Ha TpaHuIe "BO3AYX-CTEKIIO
67 Ypok-koHpepeH1us "I/ICH'(')JII)SOBaHI/Ie IIOJTHOT'O BHYTPEHHEI0 OTPaKEHUS: CBETOBOBI, 1
ONTUKOBOJIOKOHHASI CBA3b
68 | Jlunszel. OnTudeckas cuia JUH3bI 1
69 | [TocTrpoeHune n300pakeHU B JIMH3aX 1
70 JlaGopaTtopHast padota "Onpezaenenne POKYCHOTO PaCCTOSIHUS U ONTHYECKOU CHUJITBI 1
coOuparoIei JUH3bI"
71 | Ypok-koHdepenius "OnTudyeckue JMH30BbIe TPUOOPH" 1
72 | I'ma3 kak onTHYyecKas cuctema. 3peHue 1
73 | Ypok-koH¢pepenuus "Jledextsl 3perns. Kak coxpanuts 3perue” 1
74 Paznoxenue 6enoro csera B criekTp. OnbiTel HptoTOHA. CliojkeHNe CEKTPalbHbIX IIBETOB. 1
Jucnepcus ceera
75 JlaGopaTtopHnast padota "OMBITHI 110 PA3T0KEHUIO OEJIOT0 CBETA B CIIEKTP U BOCIPHUSITHIO 1
[[BETA IPEIMETOB NPU UX HAOJIIOICHUH Yepe3 IIBETOBbIEC PHIILTPHI"
76 | Ypok-npakTukyM "BosiHOBBIE CBOICTBA CBeTa: qucnepcus, HHTepepeHys u nuppaxuus” 1
Pa3nes S. KBaHTOBBIC AABJICHHSA 17
77 | OnbiTel Pe3epdopaa u nianerapHas MoJellb aToMa 1
78 | Iloctynarel bopa. Monens aroma bopa 1
79 | Mcnyckanue u norsomieHue ceera aromoM. KBantel. JInHeiuatele CieKTphl 1
80 | Ypok-nmpaktukym "HabmiofeHne cieKTpoB HCIyCKaHus" 1
81 | PagmoakTUBHOCTE U €€ BUBI 1
82 | Ctpoenue atomHoro siipa. Hykionnas mozaenb 1
83 | PaxmoaktuBHBIe ipeBpameHus. M30Tons 1
84 | Pemenwue 3aja4 o Teme: "PagroakTHBHBIC TIPEeBpaIIcHAS " 1
85 | [lepuon monypacmana 1
86 | Ypok-koH(pepeHnmus "PainoakTHBHBIE U3TYyYCHUS B IPUPOJIC, METUIIHE, TEXHHUKE" 1
87 | SlnepHble peakiuy. 3aKOHBI COXpaHEHHS 3aPSIOBOTO U MACCOBOTO YHCEIl 1
88 | DHeprus cBsi3u aTOMHBIX s7ep. CBSA3b MacChl M YHEPTUN 1
89 | Pemenwue 3amau o Teme "SnepHble peakiyun” 1




90 | Peakmuu cuHTe3a u Aenenus saep. Mcrounnku sHeprun CosHIa U 3BE3]] 1
VYpok-koHpepennus "SAnepHas sHepreTrka. J[elcTBUS paliOaKTUBHBIX U3TyYCHHUI HA KUBBIC

9 OpraHu3Msl" !

92 [ToaroToBka K KOHTPOJIBHOHN paboTe 1Mo TeMe "DIEeKTPOMArHUTHOE ToJIe. DIEKTPOMAarHUTHBIC 1
BOJIHbI. KBaHTOBBIC sABICHUA"

93 | UroroBast KOHTpOJIbHAS paboTa 1
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM I MOAYJIb 9

94 :'A;Hanm KOI{TpOJILHoﬁ pabotsl. [ToBTOpenue, 0606menue. Jlaboparopuas pabora mo Kypcy 1

BsaumogeiictBue Ten"

IToBTOpeHue, 0600IIeHNE. Perenne pacueTHRIX U KaueCTBEHHBIX 3aj1a4 1o TeMe "TemioBbie

% npoiiecchbl’” 1

9% [ToBTOpEHME, 060611163?16' Pemenne pacueTHBIX U Ka4eCTBEHHBIX 3a1a4 1o Teme "KII1]] 1
TEIUIOBBIX JIBUTATENCH

97 [ToBTOpEHME, 0606HIGHI/IG. Pemenue pacyeTHbIX ¥ KauecTBEHHBIX 3a11a4 1o TeMe "KITJ] 1
DJIEKTPOYCTAaHOBOK

98 | [loBTopenue, o6o6menue. Jlaboparopras pabora o kypcey "CBeTOBEIC SIBICHUS" 1

99 | IloBropenne, 0600menue. Pabora ¢ Tekcramu 1o Teme "3aKOHbI COXpaHEHHS B MEXaHUKe" 1

100 | [ToBTOpenwue, o6o6menue. Pabora ¢ Tekctamu no Teme "Koyebanust 1 BOJHBI" 1

101 | [ToBTOpenwue, 0606menue. Pabora ¢ Texctamu o Teme "CBeTOBbIC sBIICHUS" 1

102 | IToBTOpenue, o6o6menne. Pabora ¢ rekctamu mo teme "KBaHTOBas u saepHast pusnka' 1

OBUHIEE KOJIMYECTBO YACOB 110 NIPOTPAMME 102

5. IPOBEPSIEMBIE IPEJIMETHBIE PE3YJ/JbTATBI OCBOEHHU S OCHOBHOM OBPA30BA-
TEJBbHOMU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KJIACC

Kox
NMpoBepPsiEMOro
pe3yJibTara

IIpoBepsiemble mpeaMeTHbIC Pe3yJbTATbI OCBOCHHS OCHOBHOWH 00pa3oBaTe/IbHOM
NMPorpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi

1.1

HCIIOJIb30BATh N3YYCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

pa3nuyaTh SBJICHUS IO ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JE€MOH-
CTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE

pacro3HaBaTh NPOSIBICHUE NU3YUYEHHBIX (PU3NMUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B TOM
yucie (Gpusnueckue siBIEHUs B MPUPOJE, MPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 331ady B
yueOHYI0, BBICTISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3UUECKUX SBJICHUIM

ONMCHIBATh U3YUYEHHbIE CBOMCTBA TeJl U (PU3NUYECKUE SBICHUS, UCTIOIB3Ys (PU3HUECKUE Be-
JUYUHBI, IPU OMHMCAHUU MPABUIBHO TPAKTOBaTh (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX Be-
JUYMH, UX 0003HAUEHUs U €AMHMIBI (U3NYECKUX BEIWYUH, HAXOAUTH (HOPMYIIbI, CBSI3BI-
BaIOIIME JJAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTMMH BETMUYMHAMMU, CTPOUTH I'paduKu U3Y-
YEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUNYUH

XapaKTepu30BaTh CBOMCTBA Tel, (pr3NUYecKHe SBJICHHS U MPOLIECCH, UCIIONb3Ys U3yUEeHHbIE
3aKOHBI, IPU ATOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alMChIBAaTh €r0 MaTeMa-
TUYECKOE BBIPAKECHUE

1.6

1.7

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTyallMil NMPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CIIECICTBEHHBIE
CBSI3U, CTPOUTH O0BACHEHHE U3 | — 2 JIOTMYECKUX IIAroB ¢ OMopoil Ha 1 — 2 M3y4eHHbIX
CBOICcTBa (pU3MUECKUX SBIEHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

pemath pacu€THble 3a7a4u B 1 — 2 AeMcTBUSI, UCIOIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIO-
mue (GU3NYecKue BEJIMYMHBI: Ha OCHOBE aHAM3a YCJIOBHS 3aJlaud 3alHChIBaTh KpPaTKoe
yCIIOBUE, MOACTABIATh (PU3HUECKUE BEIUUHUHBI B (POPMYJIBI U MPOBOAUTH PACUEThl, HAXO-
JUTh CIIPaBOYHBIC JAHHbIE, HEOOXOAMUMBIE I PELIeHUs 3aJad, OLEHHBATh PeaJTHCTHY-
HOCTb MOJIYY€HHOU (pU3UUeCKON BETHUNHBI




1.8

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOLIH (GU3UYECKUX METOOB, B
ONMCAHUU HUCCIIEI0BAHUS BBIIEIATH IPOBEPSAEMOE NPEAIIOI0KEHUE (TUIIOTE3Y), pa3inyaTh
U UHTEPIPETUPOBATh MOJYyYEHHBIH Pe3yNabTaT, HAXOAUTh OMIMOKH B XOJE OMBITa, JeNIaTh
BBIBOJIbI 110 €T0 pe3yJbTaTaM

1.9

1.10

1.11

IPOBOJUTH OMBITHI 110 HAOIIOACHUIO (PU3MUYECKHUX SBICHUNA UM (PU3NUYECKUX CBOMCTB TEN:
(bopMynHupoBaTh IPOBEPAEMbIE IPEIOI0KEHUS, COOMPATh YCTAHOBKY U3 IPEAJIOKEHHOTIO
000pyI0BaHUS, 3aMUCHIBATH X0/ OMBITA U (OPMYIUPOBATH BHIBOJIBI

BBITIOJIHATH MPSIMBIE U3MEPEHHUS C UCIIOIB30BAHUEM AHAIOTOBBIX U IU(PPOBBIX MPUOOPOB,
3allUCBIBATh MOKA3aHUs MPUOOPOB C yUETOM 3aJaHHOM aOCONIOTHOM MOIrpPEeIIHOCTH U3Me-
peHun

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIMYHMHBI OT JPYroi ¢ Hc-
MOJIb30BAHUEM TPSIMBIX U3MEPEHUH, y4acTBOBAaTh B INIAHMPOBAHUN Y4€OHOTO MCCIIE0BA-
HUs, cOOMpATh YCTAaHOBKY M BBIIOJHATH W3MEPEHHUs, CIeAys NPEATOKEHHOMY IUIaHy,
(UKCUPOBATh Pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BHJIE MPE/-
JIOKEHHBIX Ta0JIUL U rpaduKOB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEA0BAHUS

1.12

IPOBOJIUTH KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEIMYUH, CIEAYs MPEIIOKEHHON MHCT-
PYKLUU: IIPU BBIIIOJIHEHUU W3MEpPEHUN coOMpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY U BBbI-
YHCIIATh 3HAYCHHE HCKOMOW BEJTMYHHBI

1.13

1.14

coOroaaTh mpaBuiia TEXHUKU 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOPHBIM 000PYIOBAHU-
eM

yKa3bIBaTh NPUHLMIIBI AEUCTBUS PUOOPOB U TEXHUUECKUX YCTPONCTB, XapaKTepU30BaTh
HOPUHIUIBI IEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOILBIO UX
OTIMCAHMsI, UCTIONB3YS 3HAHHUSA O CBOMCTBAX (PM3MYECKHX SIBICHUH W HEOOXoaumble (hu3u-
YECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

1.16

1.17

MPUBOJIUTH MPUMEPHI (HAXOAUTh UH(OPMALIMIO O TPUMEpax) MPAKTUYECKOTO MUCIOIb30Ba-
HUA (PU3WYECKUX 3HAHUN B MOBCEIHEBHOW KU3HU JIsl oOecredeHus: 0€30MacHOCTH IMPHU
oOpallieHnu ¢ MpudopamMu M TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHS 3[JOPOBBS U CO-
OJIFOICHUST HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpefie

OCYIIECTBIISATH OTOOP MCTOYHUKOB HMH(OpMAINK B ceTH MHTEpHET B COOTBETCTBUHU C 3a-
JIAHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUI U MyTEM CPaBHEHUsI pas-
JUYHBIX UCTOYHUKOB BBIACIATH WH(MOPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUUBON WIIH
MOET OBITh HEJOCTOBEPHOI

MCIOJIb30BaTh MPYU BBIMOJIHEHUN yYEOHBIX 3a/laHui HAayYHOIOMYJISIPHYIO JIUTEpaTypy Qu-
3UYECKOT0 COJEpXKaHMs, CIPABOYHBIE MaTepualbl, pecypchl ceTh MHTEepHEeT, BIaneTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(POpMALMK U3 OJJHOU 3HAKOBOM
CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHbBIE U YCTHBIE COOOLIEHHs Ha OCHOBE 2 — 3 HC-
TOYHHUKOB MH(pOpMaIMu (PU3UUECKOrO COJAEpKaHUs, B TOM YHCIIE MMyOJUYHO JAeNaTh KpaT-
KHe COOOIIEHUs O pe3ybTaTax MPOEKTOB MM y4eOHBIX HCCIEeI0BAHUM, IPU 3TOM IPaMoOT-
HO HCIOJIb30BaTh M3YyYEHHBIM MOHSTUHMHBIN anmapar Kypca (U3MKH, CONPOBOXKAATb BbI-
CTYIJICHHE NTPE3ECHTALIUEN

1.19

IMpU BBITOJIHCHHUU y‘-Ie6HLIX IMPOCKTOB U I/ICCJIC,ZLOBaHI/Iﬁ pacupeaciATb 00513aHHOCTU B
Tpynne€ B COOTBETCTBHU C IMOCTABJICHHBIMU 3agad4aMM, CICAWUTH 3a BBIIIOJIHCHUEM IlJIaHA
I[efICTBHﬁ, aJICKBaTHO OLICHHUBATH COOCTBEHHBIH BKJIaZd B ACATCIIbBHOCTL I'PYIIIbI, BBICTpaU-
BaTb KOMMYHHUKAaTUBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAsE MHCHUC OKPYXKaKOIINX

8 KJIACC

Kon

NpoBepseMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM Npo-
rpamMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

11
1.2

HCITIOJIb30BaTh IMOHATHA

pas3iinyaThb SABJICHUA 110 OMMMCAHUIO UX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOH-
CTPUPYIOLIUX JAHHOC (I)I/ISI/I‘{CCKOC SIBJICHUC




1.3

pacro3HaBaTh MPOSBICHUE NU3YUYCHHBIX (PU3UYECKUX SIBICHUH B OKPYXAIOIIEM MHUPE, B TOM
yucae (pU3NYEeCKUe SBICHHUS B MPHUPOJE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/auy B
y4eOHYI0, BBIJICISITH CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKHN ) (PU3UUECKUX SBJIICHUM

1.4

OIMCHIBAaTh U3yUYCHHbIE CBOWCTBA TeN U (PU3MUECKUE SBICHUS, UCIONB3YS (PU3NUYECKUE Be-
JMYUHBI, TPU ONHCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOIb3YEMbIX BEJU-
YiH, 0003HAYCHUS U €IUHUIBI GU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO0 BEIMYHMHY C JIPYTMMHU BEIUYMHAMH, CTPOUTH IpaUKU H3ydEHHBIX
3aBUCHUMOCTEH (PU3NYECKIX BEITUYMH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U IPOLECCHI, UCTIONb3Ysl U3yUEHHbIE
3aKOHBI, TIPH 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHUCHIBATH €r0 MaTeMa-
THYECKOE BBIPAKECHUE

1.6

OOBSICHATH (PM3MUECKUE MPOIECCHl U CBOICTBA TEJ, B TOM YHCJE U B KOHTEKCTE CUTYyalluil
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATE MPUYMHHO-CIICICTBEHHbIE CBSI3H,
CTPOUTH 00BsCHEHHE U3 | — 2 JTOrMYeCKHX IIaroB ¢ MOMOIMIbI0 1 — 2 M3y4eHHBIX CBOMCTB,
(bu3nYeCKUX sIBICHUH, GPU3NUECKHUX 3aKOHOB UM 3aKOHOMEPHOCTEN

1.7

pemars pacyéTHbIe 3a/1a4d B 2 — 3 JCMCTBUS, UCTIOIBL3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIO-
e GU3NYSCKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 33/1a4U 3alUCHIBATh KPATKOE yC-
JIOBHE, BBISBIISTH HEJOCTATOK JAaHHBIX JJISl PELICHHs 3a/1a4M, BHIOMPATh 3aKOHBI U POpMY-
JIBI, HEOOXOIUMBIC IS € PelICHHs], TPOBOIUTH PACUYEThl U CPABHUBATH IMOJYYCHHOE 3Ha-
yeHue (PU3n4ecKoil BeTMUMHBI C U3BECTHBIMU JJAHHBIMU

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCHIMTL IIPHU ITOMOIIHU (1)I/I3I/IIIGCKI/IX MCTOAOB,
HCIIOJIB3YA OIMMMCAHUC UCCICAOBAHUS, BBIACIIATE IIPOBCPACMOC IMPEATIOTI0KCHUEC, OLICHUBATD
IMpaBUJIbHOCTD IMOPsAAKaA ITPOBCACHUSA UCCICA0BAHMA, ACJIATh BBIBO/AbI

1.9

MIPOBOAMTDH OMBITHI MO HAOIIOIEHUIO (DU3HUECKUX SIBICHUN WK (PU3NYECKUX CBOMCTB TEN:
(hopMyIIMpOBaTh IPOBEPsIEMbIC TIPEIIONOKEHHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJI OMbITA U (DOPMYITHPOBATH BHIBOBI

1.10

BBINOJIHATh IPSMbIE M3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB
(bU3NYECKUX BEIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCOIIOT-
HOM NOTPEIIHOCTH

111

1.12

1.13

1.14

1.15

MPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJHOM (DM3MYECKOW BEIWYMHBI OT JAPYroM C HcC-
MOJIb30BAHHUEM TPSMBIX W3MEPEHUI: TUIAHUPOBATh HCCIEI0BaHUE, COOMPATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUSI, CIAEAYS MPEUI0KEHHOMY TUIaHy, UKCUPOBATh PE3yIbTaThl MOJY-
YeHHOW 3aBUCHUMOCTH B BHJ€ TaOnuIl ¥ TpaduKOB, JeNaTh BHIBOJBI MO pe3yibTaTaM Hccie-
JIOBAaHUS

IMPOBOANTE KOCBCHHBLIC U3MCPCHUS (bmnqecxnx BCJIMYUH: INIaHUPOBATh U3MCPCHUA, coou-
paThb S3KCICPUMCHTAJIbBHYHO YCTAHOBKY, CICAYA HpeHHO)KeHHOP’I HWHCTPYKIIUH, 1 BBIYUCIIATH
3HAYCHHUEC BCIINYHNHBI

co0JIr0AaTh MpaBuIa TEXHUKHM 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000pYAOBaHUEM

XapaKTepu30BaTh MPUHLIUIIBI AEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMICTB C
OTOPOM Ha WX OMHCAHUS, UCTIONB3YS 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUN U HEOOXO-
TUMBbIe (PU3HYECKUE 3aKOHOMEPHOCTH

pacrno3HaBaTh NMPOCTble TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PUCYHKAM, COCTABJIATH CXEMBI DJIEKTPUYECKUX LIENEH C IOCIIE0BATENb-
HBbIM U MapajuleIbHbIM COEIUHEHUEM AJIEMEHTOB, Pa3jinyasi yCIOBHbIE 0003HAUYEHHUS diie-
MEHTOB JJIEKTPUYECKUX LIETEN

1.16

MPUBOANUTE MPUMEPHI (HAXOJUTh UHPOPMALIMIO O MPUMEpPaX) MPAKTUYECKOTO UCIOIb30Ba-
HUS GU3NYECKUX 3HAHUN B IOBCEAHEBHOM JKU3HU /7151 o0ecriedeHns 6e301macHOCTH MpH 00-
pallleHny ¢ MpUOOpaMH U TEXHUYECKHUMH YCTPOMCTBAMMU, COXPAHEHHUS 3[J0POBbS U COOIIO-
JI€HUS] HOPM KOJIOTHYECKOI0 IOBEICHUS B OKpYXKalOIIeH cpenie

1.17

OCYHICCTBJIATH TOUCK I/IH(I)OpMaI_[I/II/I (I)I/I3I/I‘ICCKOI‘0 COJACpKaHuA B CCTHU I/IHTCpHCT, Ha OCHO-
B€ MMCHOIIIUXCA 3HAHHUH U HYTeM CpaBHCHHA AOIOJIHHUTCIBHBIX HCTOUYHHUKOB BBIJACIIATL UH-
q)OpMaL[I/IIO, KOTOpas ABJISACTCA HpOTHBOpC‘-IHBOﬁ WA MOXKET OBITh HeﬂOCTOBepHOﬁ




1.18

MCIOJIb30BaTh MPHU BBIMOJIHEHUN Y4eOHBIX 3aJJaHUIl HaydYHO-TIOMYJIAPHYIO JUTepaTypy du-
3UYECKOT0 COJIEp’KaHus, CIpPAaBOYHBIE MaTepuajbl, pecypcbl ceTH VIHTEpHET; BIageTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHOOPMALIUK U3 OAHON 3HAKOBOM
CUCTEMBI B IPYTYIO

1.19

1.20

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M KPAaTKUE YCTHBIE COOOMIeHH, 00001as nHpopma-
LIUI0 U3 HECKOJbKUX HCTOYHHMKOB (DPU3MYECKOrO COJIEpXKaHMs, B TOM 4YHCIE ITyOJUYHO
MPEJCTABIATh PE3YNIbTAThl MPOSKTHON MIIM MCCIIEOBATEIBCKON ACATENbHOCTH, IPU 3TOM
IPaMOTHO MCII0JIb30BaTh U3yYEHHbIN NOHATHHHBIN anmnapar Kypca (pU3UKH, COIIPOBOKIATh
BBICTYIUICHHE IIPE3CHTALIUEN

MIPY BBHITIOJTHEHUH YYEOHBIX TPOEKTOB U MCCIEAOBAHNN (PU3NIECKUX MPOIECCOB pacipeie-
JSTH 00SI3aHHOCTH B TPYIINIE B COOTBETCTBUH C MOCTABICHHBIMU 3a/1a4aMU, CIICUTH 32 BbI-
MOJIHEHUEM TUIaHA JACHCTBUN U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATH COOCTBEHHBIH
BKJIaJl B I€ATEIbHOCTh IPYIIIbI, BEHICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJIEUCTBUE, IIPOSIB-
JI5i TOTOBHOCTB pa3peniarh KOHMOIUKTHI

9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

Pas3iindaTh ABJICHHUA IO OIIMCAHHIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, J€-
MOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘IGCKOC SABJICHUC

1.3

pacrio3HaBaTh IMPOSBICHUE M3YYEHHBIX (PU3UUECKUX SBJICHUHA B OKpYKAIOLIEM MHpE, B
TOM 4uclie pU3nYEeCcKHe SIBICHUS B MPUPOJIE, TIPU STOM MEPEBOAUTH MPAKTHUECKYIO 3a/1a-
4y B Y4eOHYIO, BBIJIEJISTh CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUYECKUX SIBICHUI

14

OIKCBIBATh M3YyUYCHHbIE CBOMCTBA Tel M (PU3MUECKUE SIBICHMS, UCHOIb3Ys (U3NYECKUE
BEJIMYMHBI, NIPH ONHCAHUU TPABHWIBHO TPAKTOBATh (PM3MUECKUI CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, 0003HAUYEHUS U €IMHULBI (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYJbI, CBA3bI-
BAIONIME JAHHYIO (PU3MUYECKYIO BEIWYHHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpa(UKH
U3yYEHHBIX 3aBUCUMOCTEH (prU3MUecKUX BEINYHH

1.5

1.6

XapaKTEPU30BaATh CBOMCTBa TCII, (1)I/ISI/I‘-ICCKI/IG SABJICHUS W NPOUECCHI, UCIIOJIb3YysAd N3YUCH-
HBIC 3aKOHBI, IIPHU 3TOM JaBaTb CJIOBCCHYIO (I)OpMy.]'II/IpOBKy 3aKOHa U 3allMChIBaTh €ro Ma-
TEMATUYCCKOC BhIPAKCHUC

00BACHATH (hPU3MUYECKHE MTPOLIECCHI U CBOMCTBA TeJl, B TOM UUCJE U B KOHTEKCTE CUTYyallUii
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIECICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHUE U3 2 — 3 JJOTMYECKHX IIaroB ¢ MOMOIIBIO 2 — 3 U3yYEHHBIX CBOWCTB,
(bu3nUecKuX sIBICHUH, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN

1.7

pelath pacu€THbIE 3a/1auu (OMMparoIIuecs Ha CUcTeMy U3 2 — 3 ypaBHEHHUH), UCIIONIb3Ys
3aKOHBI U (DOPMYIIBI, CBSA3BIBAONINE (PU3HUECKHE BETMYMHBI: HA OCHOBE aHaIN3a yCIOBUS
3aJaun 3alMChIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEJOCTAIOIINE MM M30BITOUYHbIE JaH-
HbI€, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOJUMBIE JUIsl PELLIEHUS, TPOBOAUTH PAacUEThl U
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHHSI (PU3HMUECKON BEITUYHHBI

1.8

1.9

1.10

pacrmo3HaBarh MPOOIEMbI, KOTOPbIE MOXKHO PEUINTh MpPU MOMOIIN (PU3HUYECKHX METOJIOB,
WCIIOJIB3YsI OMMCAHUE UCCIIEIOBAHMS, BEIICTISTH MPOBEPSEMOE MPEATIOIOKEHNE, OIEHUBATh
MPABWJILHOCTh TOPSIJIKA MPOBEIECHUSI MCCIEIOBAHUA, JIENIaTh BBIBOJIbI, UHTEPIPETHUPOBATD
pe3yabTaThl HAOIIOCHUIA U OITBITOB

MIPOBOJIUTH OTBITHI IO HAOIFOICHUIO (PU3NIECKUX SBICHUH WIH (PU3NIECKUX CBOWCTB TEJ:
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 0O0pyrOBaHMS, OMHCHI-
BaTh X0/l OIBITA M €r0 Pe3yJIbTaThl, (HOPMYITUPOBATH BEIBOIBI
IPOBOJIUTH IPU HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeNeNss cpeiHee 3Haye-
HUE U3MepsieMor BennuuHbl ((POKyCHOE paccTOsiHHME coOuparomeld JTHUH3bI), 000CHOBHI-
BaTh BHIOOD crioco0a u3MepeHust (M3MEpUTENILHOrO Iprubopa)

1.11

MMPOBOAWUTDH UCCIICAOBAHUC 3aBHCHUMOCTE (I)I/I3I/I‘-ICCKI/IX BCJIMYMUH C UCIIOJIB30BAHUCM IIpA-




MBIX W3MEPEHUH: IJIAHUPOBATh HCCIIEAOBAHHE, CAMOCTOSTEIBHO COOMpATh YCTaHOBKY,
($UKCUpPOBaTh Pe3yNbTaThl MOTYYCHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMYHH B BUJE Tald-
JIMIL ¥ TpapUKOB, I€1aTh BBIBOABI 10 pe3yJIbTaTaM MCCIEI0BAHUS

1.12

1.13

IPOBOJUTH KOCBEHHBIC U3MEPEHUsS (PU3NUECKUX BEIMUYUH: IUIAHUPOBATH U3MEPEHUs, CO-
OMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJIHATH U3MEPEHUs, CIEAYs MPENIOKEH-
HOW HMHCTPYKLIMH, BBIYHUCIATh 3HAYCHHE BEINYMHBI U AHAJIU3UPOBATH IIOJyYEHHBIE pe-
3yJbTaThl C Y4ETOM 3aJaHHON MTOTPEIIHOCTH U3MEPEHUN

co0III01aTh MpaBHJIa TEXHUKH 0€301acHOCTH IpH padboTe ¢ 1abopaTOpHBIM 000PYAOBaHU-
eM

1.14

1.15

1.16

pa3indaTb OCHOBHBIC ITPU3HAKN U3YYCHHBIX (1)I/I3I/ILI€CKI/IX MO,Z[GJ'Ief/'Ii MaTc€puralibHas TOYKa,
a0COJIFOTHO TBép,Z[OG TEII0, TOYECYHBIH MCTOUYHHNK CB€Ta, JIy4, TOHKaA JIMH3a, IIJIaHCTapHasa
MOZCIIb aTOMa, HYKJIOHHAad MOACJIb aTOMHOTO SAJapa

XapaKTepU30BaTh MPUHIIMIIBI AEUCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMHCTB
C OIIOpPOM Ha UX ONHCAHMS, UCIONb3Ys 3HAHUS O CBOMCTBaX (pU3MUECKUX SIBICHUHN U He-
00xoauMble (hu3NYecKre 3aKOHOMEPHOCTH

HCIIOJIb30BAaTh CXEMbI U CXEMATUYHBIE PUCYHKH M3YUYEHHBIX TEXHUUYECKUX YCTPOWUCTB, U3-
MEPUTETBHBIX TPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB NpPU pPEIICHUU Yy4eOHO-
MPaKTUYECKHX 3a7a4, ONTUYECKUE CXEMBI JUIsl TOCTPOSHUSI M300paKEHUM B TNIOCKOM 3€p-
Kaje u cobuparouieit muH3e

1.17

1.18

MPUBOJUTH MPUMEPHI (HaXOIUTh MH(OPMALIUIO O MPUMEPAX) MPAKTHUECKOTO HCIOJIB30-
BaHUS (PU3NYECKUX 3HAHUN B IMOBCETHEBHOMN KHU3HM I 0OecrieueHus: 0€30MacHOCTH MPH
oOpailieHuu ¢ mpudopamMu U TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAaHEHHUs 3[I0POBBS U CO-
OJIFOICHUSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXAIOIIEH cpejie

OCYIECTBIISATh TIOUCK WH(pOpMaHUK (PU3NYECKOTO CoJepKaHus B ceTH MHTepHeT, camo-
CTOATENIHO (POPMYIUPYSI HOUCKOBBIN 3aIIPOC, HAXOJUTH ITYTH ONPENEIEeHUs JOCTOBEPHO-
CTH HOJy4YeHHOW MH(OpPMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUWA U JIOTOJIHUTEIbHBIX HC-
TOYHUKOB

1.19

UCIIOJIb30BaTh NPHU BBINOJHEHUH YYEOHBIX 3aJaHMi Hay4YHO-TIONYJSPHYIO JIUTEpaTypy
(GU3MUecKoro copep)kaHusi, ClipaBOYHbIE MaTepHaibl, pecypchl ceTu VIHTepHeT; BiaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMU U3 OJHOM 3HAKO-
BOH CUCTEMBI B JPYT'YIO

1.20

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHHUKOB (DU3MUECKOT0 COAEpkKaHUs, MyOIMYHO MPEICTaBIATh PE3ybTa-
THI IIPOEKTHOM WJIM UCCIEAOBATEIBCKOW NEATEIBbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30-
BaTh M3YyYEHHBIM MOHATUMHBIN ammapar M3y4aeMmoro pasjena (pU3uKU M CONpPOBOXKIATh
BBICTYIIJICHHE TIPe3eHTalnel ¢ yuéToM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB

1.21

IIpU BBIITIOJIHCHUU y‘{e6HLIX IMPOCKTOB U I/ICCJ'Ie,I[OBaHI/Iﬁ (l)I/ISI/I‘-ICCKI/IX poueccoB paclpe-
JCTIATH 0053aHHOCTHU B TpynIme B COOTBECTCTBUU C MMOCTABJICHHBIMHA 3aJadaMu, CJIICAUTH 3a
BBIINIOJIHCHHUEM I1JIaHa HeﬁCTBHﬁ " KOPPCKTUPOBATH €ro, aACKBATHO OLICHUBATH cOOCTBEH-
HBIHI BKJIad B ACATCIBHOCTD I'PYHIIbI, BBICTPAUBAaTh KOMMYHHKATHUBHOC BSaHMOHeﬁCTBHe,
MMPOSABJISAA TOTOBHOCTH Pa3peIllaTh KOH(l)J'II/IKTBI

6.MMPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUS

7 KJIACC

Kon Kon

11

1.2

pasjaejia  dJieMeHTa
®U3MKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

IIpoBepsiemble 3JIeMEHTbI COIEePKAHUSA

®usuka — Hayka o npupone. ABneHus npupoasl. Gusnyeckue ABICHUSA: MEXaHUYe-
CKHE, TEIJIOBBIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

Ousznyeckue BenuuuHbl. M3mepenue ¢usznueckux BeauunH. Ousndeckue NpuOOpHI.
[TorpemHocTs U3MepeHun. MexayHapoiHas CUCTEMA €IMHUL]

13

ECTCCTBGHHOH&y‘-IHLIﬁ METOJ ITO3HaHHA: Ha6J'IIOIICHI/Ie, MMOCTAaHOBKAa HAY4YHOI'0 BO-
IIpoca, BBIIBUKCHHUE T'MIIOTE3, SKCIICPUMCHT I10 IMMPOBEPKE TUIIOTE3, 00BsICHEHHE Ha-




OJIFO1AEMOTO SIBJICHUS

14  Onwucanue GU3NIECKUX SIBICHUI C TOMOIIHIO MOJIEIICH
[IpakTrueckue pabOTHI:
N3mepenue paccTosHUN.

15 N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Onpenenenre pa3smMepoB MaJIbIX TEl.
N3mepenne Temmneparypsl Ipy MOMOIIY JKUAKOCTHOTO TEPMOMETPA M JaTYMKa TEM-
nepaTypbl

ITEPBOHAYAJIBHBIE CBEJJAEHMA O CTPOEHNU BEIIIECTBA

CTpO@HI/Ie BCIIECCTBA: AaTOMBI M MOJICKYJIBI, UX Pa3sMEpPHI. OHBITBI, JOKa3bIBAarOIINEC

2.1 JIMCKPETHOE CTPOCHUE BEILIECTBA
29 JIBmkeHne yacTuil BemecTBa. CBsI3b CKOPOCTU JBUKCHHS YaCTHUI[ C TEMIIEPATYPOIA.
bpoyHoBckoe nmxenue, nuddys3us
2.3 | B3aumogeiicTBue yacTHIl BElIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE
2 ArperaTtHble COCTOSIHUSI BEIIECTBAa: CTPOCHHUE Tra3oB, KHJIKOCTEH U TBEPIBIX (KpH-
2.4 | crammdecknx) TeNl. B3auMOCBSI3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperar-
HBIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 | OcobeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padOTHI:
26 Ornenka AuaMerpa aToMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).
OnBITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPECHHSI Ta30B.
OnpIThI 10 OOHAPY)KEHUIO TEHCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 | Mexanuueckoe qBUkKeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKCHHE
39 Ckopoctb. CpeniHsis CKOpOCTh MPH HEPABHOMEPHOM JIBIKEeHUU. PacuéT mytu u Bpe-
MEHU JIBFKCHUS
33 SBnenue uHepHuu. 3aKOH WHEPIUHU. B3anmoselicTBre Ten Kak NMpUuYuHa U3MEHEHUS
CKOpPOCTH JIBIKEHUS Tell. Macca Kak Mepa HHEpTHOCTH Tella
34 [TnotHOCTH BemiecTBa. CBSA3b MIIOTHOCTU C KOIMYECTBOM MOJIEKYIN B €IMHUIIE O0HE-
Ma BEIIecTBa
3.5 | Cuna xak XxapakTepUCTHKA B3aUMOICUCTBUS TEN
3.6 | Cuna ynpyroctu u 3akoH ['yka. 3MepeHue cuiibl ¢ MOMOIIBIO JMHAMOMETPA
37 SIBneHue TAroTeHUs U cuna Tshkectd. Cuia TSHKeCTH Ha IPYTHX MiaHeTax. Bec tena.
HesecomocTb
3 3.8 | Cuna tpenus. TpeHue CKOIBKCHHS U TPEHHUE TTOKOS. TpeHre B IPUPOJIC U TEXHUKE
3.9 | CrnoxeHue CwI, HaPaBICHHBIX 110 OJTHOW MPSAMON. PaBHOIEHCTBYFOIIAS CHIT
[IpakTudeckue paboOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBIDKEHUs (IIApUKA B JKUIKOCTH, MOJCIH
ANEKTPUYECKOTO aBTOMOOMIS W Tak ganee). OmpeneneHue CpeaHEl CKOpOCTH
310 CKOIbKEHHA OpycKa WM MapuKa Mo HAKJIOHHOW MIOCKOCTH. OmpeseieHne mI0THO-
ctu TBEpAOro Tena. OmbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (nedop-
MaIlii) TPYKUHBI OT TPUIOKEHHOW CHIBl. OTBITBI, JEMOHCTPHPYIOIIHE 3aBUCH-
MOCTh CHJIBI TPEHUS CKOJILKEHHS OT Beca Tela U XapaKTepa COMPUKACAIOIIUXCS MO-
BEPXHOCTEH
311 qDI/ISI/ItIGCKI/IG SBJICHYS B TIPUPOJE: MPHMEPEI JIBIKEHUS ¢ PA3THMHBIMA CKOPOCTAMU B
KUBOW U HEXKUBOW TIPUPOJIE, IEHCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue yCTpOINCTBA: NTMHAMOMETP, MOIIUITHUKH
JIABJIEHUE TBEPJIBIX TEJI, XKUJKOCTEM 1 T'A30B
4 4.1  asnenue TBEpHOro Tena. CriocoObl yMEHBIICHHS U YBEIUUSHUS TaBICHUS
4.2  JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa, TeMIEepaTyphl




4.3

[lepenaua naBneHus TBEPABIMHU TEJIaMH, >KUAKOCTAMH M razamu. 3akoH [lackans.
HHGBMaTI/I‘ICCKI/Ie MallIMHbI

4.4

3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT DIyOWHBI. ['mapoctaruueckuit mapamokc. Co-
oOuraromuecs cocybl. [ 'napaBinyeckue MeXaHu3Mbl

4.5

Atmocdepa 3emnu u atmochepHoe naBineHue. [IpudnHBI CyIIecTBOBAaHHS BO3TYII-
HOW 00010ukH 3emin. OnbiT Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABICHUS
OT BBICOTHI HaJl yPOBHEM MOPSI

4.6

4.7
4.8

4.9

N3mepenue armocdepnoro pasinenus. [lpubopbl 11s u3MepeHHs aTMOCPEPHOTO
JABIICHUS

JlelicTBUE JKUAKOCTH M T'a3a Ha MOTPYKEHHOE B HHUX TeJO. BriTaikuBaromas (apxu-
MeJI0Ba) cuiia. 3aKoH ApXumeaa

[InaBanue ten. Bo3nyxomnnasanue

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMMOCTH Beca Tejla B BOJI€ OT 00bEMa MOrpyXKEHHOMN B KUAKOCTD
yacTu Tena. OmnpeeneHue BhITAIKUBAIOLICH CHIIbI, IEUCTBYIONIEH Ha TEJO, MOrpy-
XKEHHOE B )KUIKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CUJIbL, IEUCTBYIO-
1€ Ha TeNO B KHUAKOCTH, OT Macchl Tena. ONbITh, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD
BBITAJIKMBAIOIICH CUJIbI, EHCTBYIONIEH Ha TENO B )KHUJIKOCTH, OT 00bEMa MOTpyKEH-
HOM B KMAKOCTb YaCTH Tela M OT IUIOTHOCTH >XHUAKOCTH. KoHCTpympoBanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONpeIeIeHUE €€ rpy30M0IbEMHOCTH

4.10

411

dusnueckue siBICHUS B MIPUPOJIE: BIUSHUE aTMOCHEPHOro JaBJIEHUS HA XKUBOH Op-
raHu3M, [JIABaHUE PHIO

TexHMUecKue yCcTpoicTBa: COOOMIAIOIINECS COCY b, YCTPOHCTBO BOAOIPOBO/IA, TH/I-
paBJIMYECKUN Ipecc, MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPLIHEBOM HAacoc, apeo-
METp

PABOTA, MOIIHOCTDB, OHEPT'MA

5.1  Mexanndeckas pabora
5.2 | MexaHuudeckasi MOLIHOCTb
53 [IpocTble MexaHU3MBbI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio paBHOBecHs
pblyara
5.4 | IIpumeHeHue npaBuia paBHOBECUS pblyara K OJIOKY
55 «30710TO€E TpaBUIO» MexaHUKH. KoadduuueHT mone3Horo neicTBUS MEXaHU3MOB.
[TpocThie MeXaHU3MBI B OBITY U TEXHHUKE
5.6 | [loreHnmambHas SHEPTUHU TeJIa, TIOTHATOTO HAJ 3eMIIEH
5 5.7 | Kunermyeckas 3Heprus
58 [TonHas mexaHuveckasi PHEprusl. 3aKOH M3MEHEHHS] U COXpPaHEHMs] MEXaHUYeCKOH
SHEeprun
[IpakTuyeckue paboTHI:
59 Onpenenenre padboOThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJa 10 TOPU30H-
TalbHOW NOBEpxHOCTU. MccnenoBaHue ycinoBuil paBHOBecHsl peluara. M3mepenue
KII/l HaknoHHOM MIOCKOCTH. MI3ydeHne 3aKkoHa COXpaHEHUsI MEXaHUYECKON SHEPTHH
5.10 ®wusnueckue sIBICHUS B IPUPOJIC: PHIYArd B TEJIE YeIOBEKa
511 TexHuueckue ycTpoucTBa: pblyar, MOJBUKHBIN U HETOABMKHBINA OJOKH, HAKIIOHHAS
IJIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY
8 KVIACC
Kon Kon
pasiena | aiemenTa IIpoBepsiemble 3JIeMEHTBI COECP/KAHUA
TEIUUIOBBIE SABJIEHUA
6 6.1 OcCHOBHBIE TIOJOXKEHHSI MOJIEKYISIPHO-KUHETHYECKOW TEOPHHM CTPOEHHUS BEIECTBa.
' Macca u pasmepbl MosieKys. OIBITHI, TOATBEPKAAIOIINE OCHOBHBIE TIOJIOKEHUS MO-




JIEKYJIAPHO-KMHETUYECKOMN Teopuu

6.2

Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOT0 COCTOSIHHMM BemiecTBa. Kpucrammuye-
CKHE U aMOpQHBIE TeTa

6.3

OOBsicHEeHHE CBOMCTB T'a30B, KUAKOCTEH M TBEPIBIX TET HA OCHOBE MOJIOKEHHUHA MO-
JEKYJIIPHO-KMHETUYECKOM TEOpUHU

6.4

CMaunBaHue U KalmUJIJIIPHBIC ABJICHUA

6.5
6.6

6.7

TemnoBoe paciiupeHue u cxxaTue
Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIIOBOTO JIBUKEHUS YaCTHULL

Buytpennss sueprusa. CnocoObl H3MEHEHUS! BHYTPEHHEN SHEPIUU: TEILIoNepeaaya u
CoBeplIeHHE PadOThI

6.8

BI/II[BI TCILIONEpCaAAYN: TEIJIOMPOBOJHOCTE, KOHBCKI M, U3JIYYCHHUC

6.9

KommyecTBO TEIIOTHI. YIIGJ'IBHEUI TEIIOEMKOCTh BEIECTBA

6.10
6.11

TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OajiaHca

IInaBnenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. VaenpHas TemioTa ILIaB-
JICHUA

6.12

6.13
6.14

6.15

[TapoobpazoBanue u koHneHcamus. cnapenue. Kunenue. Y nenpHas Teriora napo-
o0pa3zoBaHMs. 3aBHCUMOCTh TEMIIEPATYPBl KHTICHHSI OT aTMOC(HEPHOTO JaBICHUS

BiraxxHocTh BO31yXa
OHeprus TomuBa. Y ieibHasl TEMI0Ta CrOpaHus

[Ipunuuns! padotel TemioBeix asurateneid KIIJI temnoBoro nsuratens. TersioBbie
JBUTATEIIN U 3alUTa OKPYKAIOLIEN Cpelbl

6.16

6.17

3aKOH COXpaHEHMSI U IIPEBPALIEHUS SHEPTUH B TEIUIOBBIX IIpoLEccax

[IpakTuueckue padbOTHI:

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUS.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnbIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Ompezenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OmnbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JABJICHHS BO3yXa OT €ro o0béma U Ha-
TPEBaHMSI WM OXJIAXKICHUSI.

ITpoBepka runoTessl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMO-
METPUYECKOH TPYOKE OT TeMIepaTyphl.

Habmtonenne n3MeHeHNs BHYTpEHHEH SHEpruM Teja B pe3ysbTaTe Tersionepesadu u
paboTHI BHEITHUX CHIL.

HccnenoBanue siBIeHUS TEIJIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON U ropsiueil BOAbI.
OmnpeneneHrne KOTMYECTBA TETUIOTHI, TIOJYYEHHOTO BOJIOW MpH TEII000MEHE C Ha-
IPETHIM METATIMUECKUM IIUITMH]IPOM.

Onpenenenre ynenbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OmnpeneneHne OTHOCUTENFHON BIAXKHOCTH BO3/yXa.

Omnpenenenue yaeabHON TEMJIOTHI IUIABJICHUS JIbJIA.

6.18

du3nyecKkue ABICHUS B IPUPOJE: TOBEPXHOCTHOE HATSHKEHUE U KAIIUJUIAPHBIE SBIIE-
HUS B MPUPOJE, KPUCTAIUIBI B pupoe, uznydenue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl; 00pa3oBaHHe POCHI, TYMaHa, MHEsl, CHEra.

6.19

TexHnuyeckue ycTpolcTBa: KalWIIspbl, IPUMEPBI UCIIOJIb30BaHMS KPUCTAIUIOB, KHU-
KOCTHBIA TEPMOMETp, JAaTYUK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIJICHHUS JOMOB,
THUTPOMETPHI, ICUXPOMETD, MapoBasi TypOuHa, IBUTaTellb BHYTPEHHETO CTOPAaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 | Dnextpuzamnms Tein. J[Ba poja 3JIEKTPHUECKUX 3apsiiOB

79 BsaumoneiictBue 3apskeHHBIX Tell. 3akoH KysoHa (3aBUCHMOCTH CHJIBI B3aUMOJEHUCT-
BUSI 3aPSDKEHHBIX TeJl OT BEJTMUMHBI 3apsJI0B M PACCTOSHUSI MEXKIY TeJIaMu)

7.3 | Dnexrpuueckoe nosie. Hanpsok€HHOCTD snekTpudeckoro nois. [Ipuniun cyneprio-




3UIUH DJICKTPUUECKHUX TMOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

7.4

Hocurenu »snexTpuyeckux 3apsanoB. ODJEMEHTapHBIM  JIEKTPUUYECKUN  3apsjl.
Crpoenue atoma. [IpoBOTHUKY U AUDIIEKTPUKHI

7.5
7.6

3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa

DNEeKTPUYECKUM TOK. YCIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. McTouHuku
MIOCTOSIHHOTO TOKa

1.7

JleficTBUS JIEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTpHUYe-
CKUH TOK B JKUJKOCTSIX M razax

7.8

DnekTpuyeckas uenb. Cuiia Toka. IIEKTPUUECKOE HAMPSHKEHUE

7.9

COHpOTI/IBHCHI/Ie IMPpOBOAHHKA. YIICJ'IBHOG COIIPOTUBJICHHUEC BEIIECCTBA

7.10

3akon OMa Jy1sl ydacTKa 1enu

7.11

HOCHGHOB&TGJ’IBHOC U ImapaJiii€JIbHOC COCAUHCHHUE IIPOBOJHHUKOB

7.12
7.13

PaboTta u MOITHOCTB ANIEKTpUYEeCcKOro Toka. 3akoH Jxoyis — Jlenna

DNeKTpUYecKue LEMd M MOTPeOUTENH 3JIEKTpHUECcKol »Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE

7.14

ITocTossHHBIE MATHUTEIL. BSaHMOHCﬁCTBHe IIOCTOAHHBIX MAarHuTOB

7.15

MaruauTHOe 110j1Ie. MarauTHoe noje 3eMJId U ero 3Ha4CHHUe JUIA )KM3HU Ha 3emie

7.16

7.17

7.18

OnmbiT  Opcrena. MarnuTHoe 1osie  3JeKTpuueckoro Toka. IIpumenenue
AJIEKTPOMAarHuTOB B TEXHUKE

JleiicTBrE MarHUTHOTO MOJISi HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTrATENb MOCTOSH-
HOro Toka. Vcrnonb3oBaHue 3JIEKTpOABHUraTesel B TEXHUYECKUX YCTpOMCTBaXx M Ha
TpaHCIopTe

OmnpiTel Dapajnes. SBneHue 3neKTpoMarHuTHON HHAYKIUU. [IpaBumno Jlenma

7.19

7.20

Onekrporerepatop. CrnocoObl MOTYYEHHS AJIEKTPUYECKOM SHEPTHH. DIIEKTPOCTaH-
[IUU Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbIThl 0 HAOIIOAEHUIO SJEKTPU3ALUH TeJl MHAYKIUEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue necTBUS AIEKTPUUECKOTO OIS HA TPOBOIHUKY U TUDJIEKTPUKH.
C6opka 1 mpoBepka pabOThl ANEKTPUUECKON LEMH MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue v peryaupoBaHue HaIPsKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Y€PE3 PE3UCTOP, OT CONPOTHUBIIE-
HUSl PE3UCTOpA M HANpsDKEHUs Ha pe3uctope. OmbIThI, 1EMOHCTPUPYIOLINE 3aBUCH-
MOCTb 3JIEKTPUYECKOI'0 CONPOTUBIIEHUS IIPOBOJHMUKA OT €r0 JUIMHBI, IJIOIMAIH T0IIe-
PEYHOr0 CEeUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIOKEHMS HANPSDKEHWM IPU NOCIEI0BAaTEIbHOM COEAMHEHUU
IBYX pe3ucTopoB. [IpoBepka npaBuia s CUIIbI TOKA IPU MapaJuIeIbHOM COEIUHE-
HUM pe3ucTopoB. Onpenenenue padoTsl NIEKTPUYECKOr0 TOKA, UAYILEr0 4epe3 pe3u-
crop. OmnpeneneHre MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIAEISAEMON Ha pE3HUCTOpE.
HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIErO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
Ha Hell. Onpenenenue KII/[ narpeBatend. McciaenoBanne MarHUTHOTO B3aUMOACHCT-
BHS IIOCTOSTHHBIX MAarHuToOB. l3ydeHHME MAarHWTHOTO MOJIA IOCTOSIHHBIX MAarHUTOB
pU UX 00BEAMHEHUH U pa3zieneHuu. MccnenoBanue AeHCTBUS 3JIEKTPUUIECKOTO TOKa
Ha MarHUTHYIO CTpeiKy. ONbITHI, TEMOHCTPUPYIOIIHAE 3aBUCUMOCTh CHJIBI B3aWMO-
JEUCTBUS KAaTYIIKU ¢ TOKOM M MarHuTa OT CUJIbI TOKA U HAIPABJICHUs TOKA B KaTyIlI-
ke. M3ydyeHne neicTBHS MarHUTHOTO MOJIs HAa MPOBOJHUK ¢ TOKOM. KoHcTpynpoBa-
HUE U u3ydeHue paboTsl snekTpoxasurarens. Mamepenue KIIJ] snexTpoasurarens-
HOM ycTaHOBKU. OTBITHI IO UCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW MHIYKIUU:
HCCIEA0BAHUE U3MEHEHHI 3HAYCHUS U HAIIPABJICHUS MHAYKIIMOHHOI'O TOKa

7.21

duznyeckue SBICHUS B MPUPOE: IIIEKTPUUECKHE SBICHUS B aTMocdepe, IIEeKTpH-
YECTBO JKUBBIX OPraHW3MOB, MarHUTHOE TMOJe 3eMiH, Aperd MomrocoB, poib Mar-




HUTHOTO NOJIS JUIs1 )KU3HU Ha 3eMJie, OJISIPHOE CUSTHUE
TexHuueckue ycTpolcTBa: 3JIEKTPOCKON, aMIEPMETP, BOJIBTMETpP, PEOCTAT, CUETUMK

792 AJIEKTPUUYECKON SHEPTHHU, HIIEKTPOOCBETUTEIbHBIEC MPUOOPHI, HarpeBaTeIbHbIC HJICK-
TponpuOOpPsl (TPUMEPHI), ANEKTPUUECCKUE MPEIOXPAHUTENH, JIEKTPOMArHUT, JJICK-
TPOJBHUTATEIb MMOCTOSHHOTO TOKA, TeHEPATOp MOCTOSTHHOTO TOKA

9 KJIACC
Kon Kon
paszena | semenTa IIpoBepsieMble 3J1eMEHTBHI COiePKAHUS
MEXAHUWYECKMUE ABJIEHU A

8.1  Mexanunyeckoe nBuxeHue. MatepuanbHas Touka. Cucrema orcuéra

8.2 | OTHOCUTENIBHOCTh MEXaHUYECKOI'O IBUKCHHUS

8.3 | PaBHOMepHOE NpsAMOJIMHEHHOE ABHKEHHUE

8.4 HepaBHomepHoe npsiMosinHeiiHoe aBuxkeHue. CpeHsas 1 MTHOBEHHasi CKOPOCTh Tena
IIPU HEPAaBHOMEPHOM JIBUKECHUHU

8.5  VYckopenue. PaBHOYCKOpEHHOE MPSIMOJIIMHEHHOE TBUKCHHE

8.6 | CeoOonnoe magenue. OneITel ["anunes

8.7 PaBHOMepHOE ABUKEHME 110 OKpYykHOCTH. Ilepro u yactora oOpamenus. Jlunelinas
U YTJI0Bast CKOpOCTH. LleHTpocTpeMHuTeNbHOE YCKOPEHHE

8.8  Ilepssrii 3akoH HetoTOHA

8.9  Bropoii 3axkoH HrroToHa

8.10  Tperwuii 3akon HeroToHa

8.11 [IpuHUIMT CYNEepHO3HUIIAN CHII

8.12  Cuna ynpyroctu. 3akoH I'yka

8.13  Cuna TpeHus: Cujla TPEHUS CKOJIbXKEHUS, CUJIa TPEHUS ITOKOsI, JPYTUe BUJIbI TPEHUS

8.14  Cuna TsKecTU M 3aKOH BCEMUPHOI'O TATOTEeHHsl. Y CKOpEeHHEe CBOOOJHOTO TaICHHSI

815 JBwxenue iaHet Bokpyr Connua. IlepBast kocmuueckas ckopocts. HeBecomocTs u
neperpy3Ku

8 8.16 = PaBHOBecue MarepHaIbHOM TOYKU. AOCOIIFOTHO TBEPIIOE TEIIO

817 PaBHOBecue TBEPIOTO Tea ¢ 3aKpeIuIEHHON OChIO BpalieHus. MomeHT cuiibl. LleHTp
TSKECTH

8.18 | Nmmnynwc Tena. Mi3meHeHune umMiryiibea. MIMIysmbe CHITBI

8.19 3akoH coxpaHEHHS UMIYJIbCA

8.20 PeaxTHBHOE ABIXEHHE

8.21 | MexaHnuyeckasi paboTa ¥ MOITHOCTh

8.22  Pabora cui TsKeCTH, YIPYrocty, TpeHus. CBs3b SHepruu U paboThI

8.23  lloreHnuanpHasi SHEPrHs TeJa, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMITH

8.24  TloreHuuanbpHasi SHEPTHsl CXKATOM MPYKUHBI

8.25 Kunernueckas sHeprus. TeopemMa 0 KHHETHUECKONW YHEPTUU

8.26  3axoH coXpaHEHHs MEXaHHYECKOH SHEpruu
[IpakTuyeckue paboTHI:
Omnpenenenre cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM IBU)KEHUS [IapuKa 10 Ha-
KJIOHHOW TutockocTu. OmnpesefieHre YCKOPEHUs Tela MpU paBHOYCKOPEHHOM JIBHKe-
HUM 110 HAKJIOHHOW TUTOCKOCTH.

827 HccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBHKEHUH
0e3 HauaIbHON CKOPOCTH.
ITpoBepka TUIIOTE3BI: €CJIU NMPH PABHOYCKOPEHHOM JBM)KEHUH 0€3 HadalbHOM CKOpO-
CTH TIYyTH OTHOCSTCSI KaK psifi HEUYETHBIX YUCEI, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUSI OT CHJIBI HOPMAJIBHOTO JIaB-




nenus. Onpenenenue ko3p@uirienTa TpeHus ckobxeHus. OnpeaeneHue KECTKOCTU
npyxunsl. Onpenenenue padoThl CHIIBI TPEHHUsSI IPU PaBHOMEPHOM JBIKEHUH Tela
[0 TOPU3OHTAIBHON MOBepXHOCTH. OrpeneneHue pabdOThl CHUIIBI YHIPYTOCTH MpU
noJIbEME TPY3a C MCIIOJIB30BAaHUEM HETIOABHYKHOTO U MOABHYKHOTO OJIOKOB

8.28

dusnueckue SBICHUS B MMpUPOAC: MPHUIIUBBLI U OTJIMBBI, IBUKCHHUC IIJIAHCT ConaeuHoM
CHUCTEMBI, PCAKTUBHOC JBUXKCHHUC JKUBBIX OPIraHU3MOB

8.29

TexHnyeckue ycTpoNCTBa: CIUMAOMETP, NJATYUKHU IIOJIOKEHUS, PACCTOSIHUS U YCKOpe-
HUs1, PAKEThl

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarenpHoe JBUKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU KOJIEOaHHIA: nepuon, 4acro-

9.1
Ta, aMIIUTYAa
92 MareMaTHuecKuii U NPYXKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu mnpu kojeba-
TEJIbHOM JIBM)KEHUH
9.3  3aryxaromue koneOanus. BeiHyXaeHHbIC KosleOaHus. Pe3onanc
Mexanunueckue BosiHbl. CBOMCTBA MEeXaHWYEeCKUX BOJIH. [IpoonbHbIe U IonepeyHble
9.4  Bonsbl. [[nMHA BOJNHBI U CKOPOCTH €€ pacrnpocTpaHeHHs. MexaHW4ecKue BOJIHBI B
TBEPJIOM Telle, CEHCMUUECKUE BOTHbI
9.5  3Byk. I'poMKkocTb 1 BbICOTa 3BYKa. OTpaskeHue 3ByKa
9 9.6 HMudpas3Byk U yabTpa3ByK
[IpakTuueckue padbOTHI:
Omnpenenenue 4acTOThI U IEPHOAA KoeOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl ¥ Mepuo/ia KoueOaHuil MpyKUHHOTO MasgTHHUKA
9.7 HccnenoBanue 3aBUCUMOCTH IE€pUosia KoJeOaHUM MOJBEIIEHHOI0 K HUTH Ipy3a OT
JUIMHBI HUTH. VccnenoBanue 3aBUCUMOCTH MEpUOAA KoJIeOaHUM MPYKUHHOTO MasiT-
HUKa OT Macchl rpy3a. [IpoBepka He3aBUCUMOCTH Nepuoia KojaebaHuil rpysa, nojase-
IIEHHOT'O K HHUTH, OT MAacchl Tpy3a U KECTKOCTU MpPYXKUHBL. M3MepeHune yckopeHUs
CBOOOHOIO Ia/IeHUs
98 CDIE:'»quCKI/Ie SBJICHUS B IPUPOJE: BOCIIPHUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHUE,
ceficMMUYecKHe BOJIHBI, IIyHAMH, 9XO
9.9 | TexHuYecKHe yCTPOICTBA: HXOJIOT, UCIIOIB30BaHUE YIBTPa3BYyKa B ObITY H TEXHUKE
SJIEKTPOMATHUTHOE ITOJIE 1 JIEKTPOMAT'HUTHBIE BOJIHBI
101 ONEKTPOMarHuTHOE MOoJj€e. DIEKTPOMAarHUTHBIE BOJHBL. CBOWCTBA JIEKTPOMArHUTHBIX
BOJIH
10.2 | lkama 351eKTpOMarHUTHBIX BOJTH
10.3 | DnexkrpomarauTHas npupoja ceera. CKopocTs cBeTa. BoHOBEIE CBOMCTBA CBETa
10 10.4 [IpakTuueckue padbOTHI:
' M3yueHne cBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C MOMOILbIO MOOMIIBHOTO Tesie(oHa
105 du3ndecKue SBICHUS B IPUPOJE: 6H0§0rnqecxoe JieficTBUe BUUMOTO, yIbTpaduo-
JIETOBOT'O ¥ PEHTI'€HOBCKOI'O U3ITy4YeHUI
106 TexHU4ecKkue yCTpOWCTBA: HCIOJIB30BAHME IIEKTPOMATHUTHBIX BOJH JUISI COTOBOM
CBSI3H
CBETOBBIE ABJIEHUA
11.1  JlyueBas monens cBera. MicTouHUKH cBeTa
11.2  IlpsmonuHEHOE pacpoOCTpaHeHHE CBETa
11.3  Orpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTPaKCHHSI CBETa
11 114 [Ipenomiienne cBera. 3akoH mpenomiieHus cBera. [lonHOe BHyTpeHHee OTpakeHue
cBETa
11.5 | Jlunza. Xox jydelt B TUH3E
11.6  Omnrmueckas cucrema (oToarmapara, MUKPOCKOIIA U TeJIECKOoTa
11.7 TI'nma3 xak onTuyeckas cuctemMa. bim3opykocTh U JaTbHO30PKOCTh




Paznoxenune Gemnoro ceeta B cnektp. Onbitel HetoToHa. ClioXkeHUE CHEKTPaIbHBIX

11.8
uBeroB. /lucnepcus ceera

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH yIJia OTPaXKEHHsI CBETOBOTO Jiyya OT yrija MaJeHusl.
W3yuenne xapakTepUCTHK U300paKEeHUs IPEAMETa B IIJIOCKOM 3epKaJe.
HccnenoBanune 3aBUCUMOCTH yTiia IPeJOMIICHHUS] CBETOBOI'O JIy4a OT yrija MaJieHus Ha
IPaHULE «BO3JIyX — CTEKJION.

[Tonyuenne n300pakeHHUI C ITOMOIIBIO COOMPAOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIbI COOMPAIOIIEH JINH3BI.
OnbITHI 11O Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

OmnbITHl 1O BOCHPHUATHIO LIBETA MPEIMETOB MpPHU MX HAOIIOICHUU Yepe3 ILBETOBHIC
GUITBTPHI

11.9

11.10

®usnyeckue siBneHus B npupoje: 3atMenns Connua u JIyHsl, BeTa Tel, ONTHYECKHe
ABIICHUS B aTMOcdepe (uBeT Heba, pedpakius, paayra, MUPax)

11.11 TexHWYECKHE YCTPOMCTBA: OYKH, IEPUCKOT, (poToanmapar, ONTHIECKUE CBETOBOIbI

KBAHTOBBIE ABJIEHU

12.1  Omsitel Pezepdopaa u mnanerapuast Mmojenb aroma. Monens aroma bopa

12.2 I/ICHYCKEIHI/IC H IIOI'JIOIICHUE CBETAa aTOMOM. KBanTsbl. JInneiuateie CIICKTPbI

12.3  PanuoaktuBHOCTH. Anb(da, 6eTa- U TaMMa-U3ITydeHUs

12.4  Ctpoenue aromHoro sapa. HykioHnHast Moziennb aToMHOTO sifipa. M30Tormbl

12

12.5 PanmoaxtuBHbIe peBpamnieHus. [lepros momypacmnana aTOMHBIX siIep

12.6  SnepHble peakiuy. 3aKOHBI COXPAaHEHHsI 3apSA0BOTO U MaCCOBOTO YHCEI

12.7  Dueprus cBs3HM aTOMHBIX sep. CBsA3b MAacChl M SHEPTUU

12.8 | Peaknuwu cuHTe3a u nenenus siaep. Mcrounnku saepruu ConHIa U 3BE3]

12.9 | Slnepnas sHepreTuka. JleficTBHe paJlOaKTUBHBIX N3ITyYCHHUN HA KUBBIE OPTaHU3MBI

[IpakTuueckue padbOTHI:
HaGmroieHne CrutomHbIX ¥ JMHEHYAThIX CIIEKTPOB U3Ty4CHHS.

12.10 HccnenoBanue TPEKOB: U3MEPEHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY MyTH (110 ¢o-

Torpadusm).
W3mepeHue painoakTUBHOTO (poHa

dusnueckue SBICHUS B npupone: €CTECTBEHHBIM pa,I[I/IoaKTI/IBHHﬁ (I)OH, KOCMHYCCKHC

12.11  myum, paTnoaKTHBHOE U3ITyYSHHE MTPUPOIHBIX MUHEPAIIOB, EHCTBHE PaHOAKTHBHBIX

I/I3J'Iy‘IeHI/II71 Ha OPraHu3M 4YCJIOBCKa

12.12

Texnuueckue YCTI)OI\/’ICTBaZ CIICKTPOCKOII, I/IHI[I/IBI/I,[[yaJ'ILHHﬁ AO03UMCETpP, KaMeEpa Bunb-
COHa

Kon
NpoBepsieMoro
TpeboBaHMsI

7. TIPOBEPAEMBIE HA OI'3 10 ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA OC-
HOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOT'O OBIIIET'O OBPA3OBAHMUSI

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBLIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOEHUS
OCHOBHOMH 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHusi HA OCHOBE
DorocC

[Tonnmanue ponu GU3MKK B HAYYHOM KapTHHE MHpa; c(HOPMUPOBAHHOCTH OA30BBIX Mpe/I-
CTaBJICHUH O 3aKOHOMEPHOM CBSI3U M MTO3HABAEMOCTHU SIBJIEHUM IIPUPOJBI, O POJIM IKCIIEPU-
MeHTa B (U3UKe, 0 cucTeMooOpasyrouieil poian (GU3NKU B pPa3BUTHH €CTECTBEHHBIX HAyYK,
TE€XHUKU M TEXHOJOTHH, 00 3BOMIOLUHN (PU3MYECKHX 3HAHUN M UX POJIM B LIEJIOCTHOH ecTe-
CTBEHHOHAyYHOI KapTUHE MHUpa, O BKJIaJ€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3sBUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEro MHUPA, pa3BUTHE TEXHUKH M TEX-
HOJIOTUH

3HaHMS O BHUJIAX MaTepuH (BEIIECTBO U MOJIE), O ABMKEHHH KaK CIIOCOOE CYIIECTBOBAHUS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH CTPOEHHUS BEUIECTBA, O PU3NUYECKOM CYIIIHOCTH
SIBJICHUN NPHUPOJIBI (MEXAaHUYECKUX, TETUIOBBIX, YJIEKTPOMATrHUTHBIX U KBAHTOBBIX); YMEHHE
pa3ianyaTh SIBJICHUS IO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOH-




CTPUPYIOIINX TaHHOE (HU3MYECKOE SBJICHHE; YMEHHE PAcliO3HABATh MPOSBICHUE H3Y4CH-
HBIX (DU3MYECKHX SIBICHUH B OKpYXAlOIleM MHpE, BBIACINSAS MX CYIIECTBEHHbIE CBOMCTBA
(mpu3HAKK)

Brnanenne ocHOBaMu MOHATUHHOIO anmnapaTa ¥ CUMBOJIMYECKOTO sI3bIKa (PU3UKHU U UCTIONb-
30BaHME WX JJIsl pelIeHUs] yUeOHbBIX 3ajlay; YMEHHE XapaKTepH30BaTh CBOMCTBA Tell, pusu-
YeCKHe SIBJICHUS U MPOLIECCHI, UCIOJIb3Ys (PYHIAMEHTATIbHbIC U IMIIUPHUECKUE 3aKOHBI

YMeHure onuceIBaTh HU3YUYCHHBIC CBOMCTBA TEI U (bI/ISI/ILIeCKI/IC SABJICHUS, UCIIOJIb3Ys (bI/ISI/ILIC-
CKHE BCIIMYNHBI

Bnagenne ocHOBaMU METOJ0OB HAay4yHOrO IO3HAHUS C YYETOM COOJIIOEHUS IpaBUi 0€30-
acHoro TpyAa: HaOroAeHne GU3NUYECKUX SBICHHUIA:

YMEHHE CaMOCTOSATEIbHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY M3 JaHHOrO Habopa
000pyI0BaHUS MO WMHCTPYKIMHU, OMUCHIBATH XOJ ONBbITAa W 3aMUCHIBATh €r0 PEe3yibTaThl,
(dbopMynTUpOBaTh BHIBOJIBI;

MPOBEJICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHUN (PU3UYECKUX BEIMYMH: YMEHHUE TUIAHUPO-
BaTh U3MEPEHUS, CAMOCTOATEIHHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY 110 MHCTPYK-
LMW, BBIYUCIISITH 3HAYEHHE BEJIMYMHBI U aHATU3UPOBATh MOJIYYSHHBIE PE3YIbTaThl C yYETOM
3aJJaHHOM MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

MIPOBEJICHUE HECIIOKHBIX IKCIEPUMEHTATBHBIX HCCIICIOBAHMI, CaMOCTOSTEIILHO COOMPATh
9KCIIEPUMEHTANIbHYIO YCTAHOBKY M MPOBOAMUTH MCCIEAOBAHUE MO HMHCTPYKIMH, TMPEICTaB-
JSTHh TIOJyYEHHBIC 3aBUCUMOCTH (PH3UYECKHUX BEJIMYMH B BUJE TAOIUI] U TPpa)UKOB, YIUTHI-
BaTh MOTPEIIHOCTH, JAENaTh BBIBOBI IO PE3yIbTaTaM HCCIEIOBAHUS

[ToHumaHue XxapakTepHbIX CBOMCTB (hpru3nyeckux Mojenelt (MarepuaibHas TOUKa, aOCONIOT-
HO TBEPAOE TEIIO, MOJEIN CTPOCHMS I'a30B, KUAKOCTEM M TBEPABIX TEJ, IUIAHETAPHAsS MO-
JieNib aTOMa, HYKJIOHHAsi MOJI€Ib aTOMHOTO s1/Ipa) U yMEHHUE NPUMEHATh UX Ul 00bsICHEHUS
($u3HYECKUX MPOILIECCOB

YMmenne oObACHATh (PU3UYECKUE MPOIECChl M CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTYyallM NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa, B YACTHOCTH, BBISABIATH MPUYMHHO-
CJICZICTBEHHBIC CBSI3M M CTPOUTH OOBSICHEHHE C ONOPOW HA M3yYEHHBIC CBOWCTBA (pU3MUe-
CKHUX SIBJICHUH, (U3UUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmeHue pemath pacu€THble 3a1aun (Ha 6aze 2 — 3 ypaBHEHUH), HCIOJIb3Ys 3aKOHBI U Hop-
MYJIbl, CBS3BIBAOLIME (PU3NYECKUE BEIIMYMHBI, B YACTHOCTH, 3alIMChIBaTh KPATKOE yCIOBHE
3aJauu, BBISBIIATh HEJOCTAIOLIUE JAaHHBIE, BHIOUPATh 3aKOHBI U (hOPMYIIBI, HEOOXOIUMBbIE
JUIsl €€ pelleHMs], UCIOJIb30BaTh CIPAaBOYHbIE JTAHHBIEC, MPOBOAUTH PACUYETHl U OIICHUBATDH
PEATMCTUYHOCTh TOJYYEHHOTOo 3HAueHUs (pU3MYecKod BETUYMHBI, YMEHHE OIpeNeNiTh
pa3MepHOCTh (PU3MUECKOH BEIIMYMHBI, TOJTYYEHHON IPU PEIIEHUH 3a7aun

YMeHue xapakTepu3oBaTh IPUHLHUIIEI AEUCTBUS TEXHUUECKUX YCTPOMCTB, B TOM UHCie ObI-
TOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOIMYECKUX MPOLIECCOB MO UX OMHUCAHUIO, UC-
M0JIb3YSl 3HAHUS O CBOMCTBaX (PM3UUYECKUX SIBJICHUN M HE0OXOIuMble (PHU3HUECKHUE 3aKOHO-
MEPHOCTH

10

11

YMeHne ucnoyib30BaTh 3HAHUS O (PU3NUYECKUX SBJICHHUSIX B MOBCEIHEBHOW KU3HU IS 0O€ec-
nevyeHus 0e30MacHOCTH MpU OOpaIEHUH C OBITOBBIMH MPUOOpaMU M TEXHUYECKUMHU YCT-
pOMCTBAMU, COXPAHEHHS 3JI0POBBS M COOJIFOACHHS HOPM DKOJIOTUUECKOTO TTOBEJCHUS B OK-
pyXaroliei cpesie; MOHUMaHHe HEOOXOIUMOCTH MPUMEHEHHS TOCTHKEHUN (PU3UKU U TeX-
HOJIOTHH JIJTsI palliOHAIIBHOTO MPHUPOIOTIOIb30BAHUS

OmnbIT noucka, mpeodpa3oBaHus U NMpeAcTaBieHus nHopMalnu (pU3NIECKOro COAepP KaHUS
C HCII0JIb30BaHHEM HMH(pOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOIHH; YMEHHUE OLEHUBATh
JIOCTOBEPHOCTh IOJYY€HHON HH(OpPMAalMKd Ha OCHOBE HMMEIOIIUXCS 3HAHUNW WM JOIMOJIHU-
TEJIbHBIX UCTOYHUKOB; YMEHHE UCIOIb30BaTh IIPH BHITIOJIHEHUH YUEOHBIX 33/1aHUI HAY4HO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COAep KaHMsI, CIIPAaBOYHbIE MaTE€pPUAJIbI, PECYpCHI
cetu MHTepHeT; BiajeHne 0a30BBIMH HaBbIKAMM MpeoOpazoBaHus HH(OPMAIMU U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MTUCbMEHHBIE U YCTHBIE CO-
00I11eHUsI Ha OCHOBE MH(OPMAIMU U3 HECKOJIBKUX MCTOUHUKOB

8. MNEPEYEHb 3JIEMEHTOB COAEPXAHMUS, IPOBEPAEMbIX HA OI'D ITIO ®U3UKE




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

MEXAHWYECKUE ABJIEHUA

1.1

Mexanundeckoe aBrxeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTD ABUYKECHUS

1.2

1.3

1.4

PaBHOMepHOE U HepaBHOMepHOE ABrKeHHe. CpelHsisi ckopocTb. DPopMmyra Juisi BEIYMCICHHS CpeIHEH
ckopoctu: V = S/t
PaBHOMEpHOE NPSIMOJIMHEHHOE ABH)KEHHE. 3aBUCHMOCTD KOOP/IMHATHI Tella OT BPEMEHHU B CIIy4dae paB-
HOMEPHOTO TPSIMOJIMHEHHOTO JIBHKCHHSL:

(Y =, e r
['padyiku 3aBUCUMOCTH OT BPEMEHH JUISl IPOCKIIUKM CKOPOCTH, MPOCKIMU TIePEMEIICHHS, ITyTH, KOOP-
JMHATHI TIPH PABHOMEPHOM IPSIMOIMHEHHOM JIBHKECHUU

3aBHCHUMOCTh KOOpJAWHAThI TC€jJIa OT BPEMCHH B CliIyda€ paBHOYCKOPCHHOI'O HpﬂMOJ’IHHGfIHOFO JBUXKEC-
HUA:

Sxlf) = Vo, T+ aty *

ST

@opMyIIbI Ul IPOEKLUU IIEPEMELICHUS, IPOCKIIUU CKOPOCTH U NPOEKIIMK YCKOPEHUS IIPU PAaBHOYCKO-
PEHHOM IIPSIMOJIMHEWMHOM JIBHKECHUU:

2
s (D) =y, -t+a, R

U.\'(f) =Upy T4, L,

a. (f)=canst,

3 9

e 2_ 4
Uiy Uiy ==4,5,

I'paduxu 3aBUCUMOCTH OT BPEMEHU JUIS POCKIMH YCKOPEHUS, TPOCKIIMHA CKOPOCTH, IPOCKIMH TIepe-
MELICHHSI, KOOPJUHATHI IIPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKCHUH

1.5

CBoOoanoe nageHue. @opmyIbl, ONMUCHIBAIONINE CBOOOAHOE MaJICHUE TENa 10 BEPTUKAIH (JABHKEHHUE
TeJa BHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3emin). I'paduku 3aBUCUMOCTH OT BpEMEHM AJIs
MIPOEKITUH YCKOPEHHSI, TPOSKIIMH CKOPOCTH U KOOPAWHATHI IIPU CBOOOTHOM MaJICHUH Teja 10 BepTHKA-
M

1.6

CKOpOCTL PaBHOMCPHOT'O ABUXKCHUA TCJIA 10 OKPYKHOCTHU. HanpaBneHI/Ie CKOPOCTH.
®opmyra 171 BBIYUCIIEHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTU U Mepuo]l oOpaleHus:
U= 2MR
T

HeHTpOCTpCMI/ITeHBHOC YCKOPCHHUC. HaHpaBHeHI/Ie HEHTPOCTPEMUTCIILHOTO YCKOPCHUS. CDOpMy.]'Ia JJIA
BBIYUCIICHUS YCKOPCHMUA:

CDOpMy.TIa, CBA3bIBAaIOIIasd NMEpUOa U 4aCTOTY 06pameHI/1${:

vl
T

1.7

Macca. [TnotHOCTS BemecTBa. PopMyIa UL BBIYUCICHUS IIIOTHOCTH:
_m
V

1.8

Cuna — BCKTOpHAadA (I)I/I3I/I‘-ICCK3.${ BennunHa. CIIOKEHUE CUIT

1.9

1.10

1.11

SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:

F=m-a
CoHarpaBiIeHHOCTh BEKTOpa YCKOPEHUS TeJla M BEKTOPa CHJIbI, IEHCTBYIONIEH HA TEJIO
B3aumoneitcteue ten. Tpernii 3akoH HeroToHa:




Fy y=-F_,

1.12

TpCHI/Ie IMOKOA U TPCHUC CKOJIbXKCHUS. d)opMyna JJIs1 BBIYUCIICHUA MOAYJISL CUJIBI TPECHUS CKOJIBXKCHUSA!

F_=u-N
p=H
Hedopmarnus Tena. Yupyrue u Heynpyrue aegopmaruu. 3akoH ynpyroi gedopmanmu (3akon ['yka):
1.13
F=k-Al
BcemupHoe Tsarorenue. 3aKoH BCEMUPHOTO TSITOTCHHS:
my -1,
F=G.-—1 _2
1.14 R
Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOIO MaJAeHHUS.
dopmyna s BEIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBEpXHOCTH 3emun: F = mg.
JiBmxenue ranet Bokpyr Connna. [lepBas kocmuueckasi ckopocTb. HeBecomMocTs U meperpysku
Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
1.15 D=md
Nmnynec cucremsl Ten. M3Menenue ummynbca. IMIynbe CHITbI
3aKOH COXpaHEeHUs UMITYJIbCa JJI 3aMKHYTOM CHUCTEMBI Te:
1.16  p=nyU +mm,lh =const
PeaktuBHOE ABMXEHUE
Mexanunueckas padora. @opmya /s BBIYUCICHUS PaObOThI CHIIBL:
A=Fsoos0
1.17 Mexanunueckast MOIIHOCTb:
A
N==
r
Kunernueckas u moteHanbuas sHeprusi. Dopmyna A BHIYUCICHUS KHHETHUECKON YSHEPTHHU:
HE)E
E, =——
1.18 2 . .
Teopema o kuHeTH4eckoi aHeprun. @opmyna sl BEIYUCICHUS MTOTEHIIMATBHOM YHEPTUH TeTa, MOIHS-
TOTO HaJ 3eMIIEH:
E,=mgh
Mexannyeckas dSHEeprus:
E=E;.+E P
1.19 . .
3aKoH coXpaHEHHs MeXaHU4ecKoi sHeprun. Gopmyna A 3aKOHA COXPAHEHUsI MEXaHUYECKOH dHep-
MU B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBparieHre MeXaHUYECKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.
[IpocTeie MeXxaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poraar. Moment cuisl: M - Fl.
YcnoBue paBHOBECHs phlyara:
M +M, +..=0
1.20 1 2
[ToxBwxHbIN 1 HenoABWXKHBINA 0;10kU. KT/ mpocThIX MEXaHU3MOB,
n= A‘H{U‘IE:&HH.H
Aaar;:laqenﬂaﬁ
1.21 JlaBneHue TBEPAOTO TEIA.




®dopmyra 1715 BBIYUCIIEHUS JaBlIeHUs TBEPAOrO Tena:
F
P==-
JaBnenue raza. ATMocdepHoe TaBieHue.
FI/II[pOCTaTI/I‘-IGCKOC AaBJICHUC BHYTPH KUIKOCTHU.
®dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPU KHUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['uapaBnndeckuii mpecc

1.23

3akon Apxumena. GopMyna mig onpeaesaeHusl BHITAIKABAIOIICH CHIIbI, AEHCTBYIONIEH Ha TeEjo, IO-
IPYKEHHOE B )KMJIKOCTh MJIU a3:

Fam =PEV

VcaoBue naBanus tena. IlnaBanue CYIO0B H BO31YXOIIJIaBAHUC

1.24

1.25
1.26

1.27

MexaHndeckue KoneOanus. AMIUTUTY I, IEPUOJ] M YacToTa Konebanuii. @opmMyia, CBI3bIBAIOIIAs Jac-
TOTY M NEpUOJI KoseOaHui:

MareMaTHUeCKUil U PYKUHHBIA MasTHUKU. [IpeBparienne SHEprin MpHu KoJIe0aTeIbHOM JIBHKCHUN
3aryxaromue konebanus. BeinyxeHHble KoeOanus. Pezonanc

Mexanudeckue BOaHbI. [IpononbHbie 1 TonepeyHbie BOIHBI. J[JIMHA BOJHBI U CKOPOCTh PacpoOCTpaHe-
HUS BOJIHBI:

L=v-T

1.28

1.29

3ByK. I'poMKOCTb U BbIcOTa 3ByKa. OTpakeHHe 3ByKOBOM BOJHBI Ha rpaHulie AByX cpel. MHppas3Byk u
YJIbTPAa3BYK

IIpaxmuueckue pabomul

W3mepeHue cpeHel IUIOTHOCTH BELECTBA; apXUMEI0BOM CHIIBL; )KECTKOCTU MPYXKHUHBI; KOAPPHUIIUEH-
Ta TPEHUS CKOJIBKEHHUS; paOOThI CUJIBI TPEHHUS, CUJIBbI YIIPYTOCTH; CPEAHEN CKOPOCTHU ABMXKEHUS OpycKa
10 HAaKJIOHHOW IUIOCKOCTH; YCKOpEHHs OpycKa MpH JBMKEHMU MO HAKJIOHHON IUIOCKOCTH; YacTOTHI U
nepuoja KouebaHuil MaTeMaTHYecKoro MasiTHUKA; YaCTOThI U MeproJia KoieOaHu MpYyKUHHOTO MasiT-
HUKA; MOMEHTa CHJIBI, IEHCTBYIOIIETO Ha pblyar; padoThl CHIIbI YIIPYTOCTH MpH MOABbEME Ipy3a € MO-
MOIIIBIO HETIOABM)KHOTO 0J10Ka; pabOThI CUJIBI YIIPYTOCTH MPHU MOABbEME IPy3a C IOMOILBIO MOABUKHOIO
610Ka.

HccnenoBanue 3aBUCMMOCTH apXUMENOBOM CHUIIBI OT 00bEMa MOTPYKEHHON YacTH Tejla U OT IUIOTHO-
CTH UAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI OT MacChl T€Ja; CUJIbI TPEHUSI CKOJIBKEHUS OT
CWJIBI HOPMAJIBHOTO JIABJIEHUS U OT pPOJa MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3ZHHUKAIOLIEH B NPYKHUHE,
OT cTeneHu aedopMalvy NPYXKHUHBI; YCKOPeHUs OpycKa OT yIla HakJIOHa HaIlpaBISIOIIeH; Mmeprojaa
(vyacToThl) KOJ€OAHUHM HUTSHOIO MasTHUKA OT JJMHBI HUTH; Meproja KojeOaHUi MpyKUHHOTO MasiT-
HUKa OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI; UCCIIEJOBAHUE HE3aBUCUMOCTH NIEpHoAa KoJeOaHui HU-
TSHOTO MasiTHHKA OT Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHUS pblyara

1.30

Dusuueckue A6ieHUss 6 npupode: IPUMEPHI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMH B KHBOW M HEXH-
BOW MPUPOJE, NEUCTBUE CHIIBI TPEHUS B MPUPOJE M TEXHHUKE, IPWIMBBI U OTJIMBBI, ABUKEHUE IUIAHET
ConHeuHOM CHCTEMBI, PEaKTUBHOE JIBUYKEHUE KUBBIX OPraHU3MOB, PblYaru B TEJE YEJIOBEKA, BIUSHUE
aTMoc(epHOro AaBJIeHUs Ha )KUBOW OpPraHU3M, IUIaBaHUE PbIO, BOCIIPUSATHE 3BYKOB )KMBOTHBIMH, 3€M-
JIETPSICEHUE, CEICMUYECKHE BOJIHBI, LIYHAMH, 3XO0

1.31

Texnuueckue ycmpoiicmea: ClIUJOMETP, TaTYUKH TOJI0KEHUS, pACCTOSIHUS U YCKOPEHUs, IUHAMOMETP,
MIOJIIIAITHUKY, PAKeThl, PbIUar, MOABIKHBIA ¥ HEMOIBMKHBIA OJIOKH, HAKIIOHHAS TUIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY, COOOIIAIONIUECS COCY/bl, YCTPOHCTBO BOAONPOBO/IA, THAPABINYECKUIA MTpece, Ma-
HOMETp, 6apoMeTp, BHICOTOMED, IMOPIIHEBON HACOC, APEOMETP, IXOJIOT, UCTIOIH30BAHNE YIbTPa3ByKa B
OBITY M TEXHUKE

TEIUIOBBIE ABJIEHW A




OcHOBHbIE MOJOXKEHHUS MOJEKYIIPHO-KUHETUYECKOW TEOPUHU CTPOEHHU BemiecTBa. Moaenu TBEpAOTO,

2.1 KHUJIKOTO U Ta3000pa3HOro COCTOsIHU BemecTBa. Kpucrammueckue u amopgHbIe Tena
29 JIBrxkenue yacTtul BeulecTBa. CBs3b CKOPOCTH ABMKEHUS YacTHUI[ C Temmeparypoud. bpoyHoBckoe
' nBrkeHue, 1uddy3us
2.3 (CmaumnBaHHE U KaNWUISIPHbIC SBJICHUS
2.4  TemnnoBoe pacIIMPEHHE U CKATHE
2.5 TemnoBoe paBHOBecHe
2.6  Buyrpensss sHeprus. PaboTa u Tersonepeaaya Kak criocoObl H3MEHEHUS! BHYTPEHHEH SHepTrUun
2.7  Bujsl Teruionepenadn: TeIIONPOBOAHOCT, KOHBEKIIUS, H3ITYyICHUE
HarpeBanue u oxnaxnenue tei. KoamdecTBo TEIIOTHL. Y A€NIbHAS TEIIOEMKOCTD:
2.
° o=am(t,-1)
3aK0H COXpaHEHHSI SHEPTUHU B TETUIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOIO OallaHca:
29 Q1+Q2 +-“:0
210 Hcnapenue u koHAceHcanus. Vi3MeHeHrne BHYTPEHHEH YHEPTHH B MPOIIECCe UCTIAPEHUS U KOHICHCAIINU.
' Kurnenue xuakoctu. Y aenbHas TemioTa napoobpaszosanus: L = Q/m
2.11 BnaxxHOCTH BO3/1yXa
[InaBnenue u kpucrammsanus. Mi3MeHeHue BHyTpeHHEH SHEPruu MpH IUIABICHUU U KPUCTAJUTH3AIIH.
VY aenbHas TEIUIOTA IIABICHHUS
2.12
o
A m
2.13  BHyTpeHHsIst SHEpIHsI CrOpaHus TOIUTMBA. Y JeibHast TEIUIOTa CropaHus Tormiuea: q = Q/m
2.14 Tlpunuuns! padoTsl TemioBbix apurateneit. KI1/1 reruioBoro apuratens
IIpaxmuueckue pabomul
N3mepenue yaenpHON TETIOEMKOCTH METAUTMYSCKOTO MIIMHAPA; KOJTHYSCTBA TCIUIOTHI, IIOTYYCHHOTO
BOJONH KOMHATHOW TeMmmepaTyphl (PUKCUPOBAHHOM MAacChl, B KOTOPYIO OIMYIIEH HArpeThli LUIUHJD;
2.15 xoymyecTBa TEIUIOTHI, OTJAHHOTO HATPETHIM IMJIMHIIPOM, TIOCJIE OMYCKAHHS €ro B BOJY KOMHATHOM
TEeMIIEPaTypbl; OTHOCUTENIBHON BIQKHOCTH BO3/yXa; yIEIbHON TEIUIOTHI MIaBieHus Jbaa. Mccnenosa-
HUE U3MCHCHUS TeMITePaTyphl BOABI IIPU PA3IMYHBIX YCIIOBUSX; SBICHUS TETUIOOOMEHA IIPH CMEITUBA-
HUU XOJIOAHON U ropsueil BOJIbI; Mpoliecca UCTapeHust
Qu3zuueckue s61eHUs 6 npupoode: TIOBEPXHOCTHOE HATHXKEHUE M KAMWUISPHBIE SBJICHUS B MPUPOJE,
2.16 kpucramisl B mpupoae, uznydenne ConHia, 3aMep3anue BoJOEMOB, MOPCKHE OpU3bI; 00pa3oBaHHE Po-
CBbl, TYMaHa, MHEes, CHEeTa
Texuuueckue ycmpoticmea: KanuApbl, TPUMEPHI UCIIOJIb30BAHUS KPUCTAIIIOB, KUAKOCTHBIN TEpMO-
2.17 wmetp, JaT4MK TEeMIIEpaTyphl, TEPMOC, CHCTEMa OTOIICHUS JOMOB, TUTPOMETPBI, IICUXPOMETP, ITapoBas
TypOuHa, TBUTATENh BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 | Dnexrtpusamus Ten. J[Ba Buga dIEKTPHUUECKUX 3aPsiIOB
3.2  BsaummopeiicTBue 3apsHKeHHBIX Tell. 3akoH Kymona
3.3 | 3aKkoH coXpaHCHHsI IJICKTPHUECKOTO 3apsiia
34 Dnekrpuueckoe mosie. HanpskEHHOCTh JEKTPHUECKOTO MOJIs. [IpHHIAIT CYNEepIIo3uIAN dIEKTPHYe-
' CKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snexTpuyeckux 3apsaoB. JleHCTBHE SIEKTPUUYECKOTO TMOJIS Ha AJIEKTPUUECKUE 3apsijibl.
[TpOBOIHUKY U TUIICKTPUKH
36 [TocTosiHHbIM 1ekTpuyeckuit Tok. JleiicTBus anekTpuyeckoro Toka. Cuia Toka. Hanpsoxenue.
' I =q/t,U=A/
37 DNEeKTPUIECKOE COTPOTUBIICHUE. Y ACTHHOE dJIEKTPUIECKOE COMPOTHUBIICHHE:

R =pl/S




3.8  3Bakon Oma 1 yyacTka 3aekTpudeckoit memu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TIPOBOJHUKOB:
I, =I,. U=U,+U,. R=R +R,
3.9 IlapamiensHoe coequHEHUE IPOBOAHUKOB PABHOTO COIMPOTUBIICHUS:
U=U;I=I+I;R=2.
2
CMeriaHHbIe COEIMHEHMSI IPOBOIHUKOB
3.10 PabGora u MomHOCTh dekTpudeckoro Toka. A = Ult, P = Ul
3akoH /oy — Jlenna:
3.11 szz ‘R-t
3.12 Omeit Opcreaa. MarHuTHOE 10JIE MPSMOTO MPOBOAHKUKA ¢ TOKOM. JIMHUM MarHUTHOM WHAYKIUH
3.13 MaruuTtHOe 10JIe MOCTOSIHHOTO MaruuTa. B3anMoeicTBre moCTOSIHHBIX MAarHUTOB
3.14 ]leiicTBHE MarHUTHOTO IOJIsl HA MTPOBOJIHUK C TOKOM
3.15 Ompitel @apazes. SIBiaenne snekTpoMarHuTHON nHAyKIuK. [Ipasuio Jlenna
IIpaxmuueckue pabomul
M3mepeHune 3aeKTpUYECKOro COIPOTHBIICHUS PE3UCTOPA; MOILHOCTH 3JIEKTPUYECKOIO TOKa; paboThI
AIIEKTPUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, BO3HHUKAIOILEIO B IMPOBOJHHUKE (PE3UCTOPHI, JTaMIIOUYKa), OT
3.16 HampspKeHHs Ha KOHIIAaX MPOBOJIHUKA; 3aBUCUMOCTH COMPOTHBIICHHS OT JJTMHBI IPOBOTHUKA, TUIOIAIN
€ro MOMepPEeyHOro CeUEHUs U yeIbHOTO COPOTUBIICHUS.
[IpoBepka mpaBuiia AJsl AIEKTPHUECKOTO HANPSHKEHHS TPH TOCIEA0BATEIEHOM COCTUHEHUN MPOBOJI-
HUKOB; MpaBWJIa JUIsl CUJIbI 3JIEKTPUYECKOr0 TOKa MPH MapauieIbHOM COEIUHEHUU MPOBOJHUKOB (pe-
3UCTOPBI U JIAMITOYKA)
Dusuueckue sa6nenUs 6 npupooe: dICKTPUUECKUE ABJICHHUS B aTMoc(hepe, 3JIEKTPUUECTBO JKUBBIX Opra-
3.17 HW3MOB, MarHUTHOE TOJIe 3eMJTH, APEiQ MOIOCOB, POJIb MATHUTHOTO TOJIS IS )KU3HU Ha 3emiie, mo-
JSIPHOE CUSTHUE
Texnuueckue ycmpoucmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON
31g >HEPIHH, DIEKTPOOCBETHTENbHbIE puOOpbI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), DIEKTPU-
YecKHe MPeIOXPAHUTENH, JIEKTPOMArHHUT, HIEKTPOABUraTeNb MOCTOSIHHOTO TOKA, T€HEpaTOp MOCTOSH-
HOTO TOKa
3.19 DOnexrpomarHuTHBIE BONHEL. [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast Mozenb cBeta. [IpsiMonmHeitHOe pacipocTpaHeHHe CBeTa
3.21 3axon orpaxkeHus cBera. [I10ckoe 3epkano
3.22 TIlpenomieHue cBeTa. 3aKOH NMPETOMIICHHS CBETa
3.23  Jlucmepcus cBeTa
3.24 Jlunza. Xox nydei B muH3e. PokycHoe paccrosiHue uH3bl. Ontrueckas cuna auH3sl: D = 1/F
3.25 T'na3 kak ontuyeckas cucreMa. OnTudeckue npuodopsl
IIpakmuyeckue pabomul
N3mepenue ontuueckoil cuibl coduparoieil IMH3bI; (POKYCHOTO pacCTOSHUS COOMparomiel JTUH3bI (110
CBOWCTBY PaBEHCTBa pa3MepoB MpeaMeTa M HW300pakeHUs, KOrja MpeaMeT PaclojioKeH B JABOHHOM
3.26 doxkyce), mokazaTesns MPEITOMICHUS CTEKJIA.
HccnenoBanue cBOMCTBa M300pa)KeHUs, MOJYYEHHOTO C MOMOIIbIO COOMPAIOIIEH JIMH3bI, U3MEHEHUS
(OKYCHOTO pacCTOSHUS IBYX CJIOXECHHBIX JIMH3; 3aBUCHMOCTH YTJIa MPEIOMIICHHSI CBETOBOTO Jyda OT
yIJla naJieHus Ha TPaHULE «BO3AYX — CTEKIO»
307 DQusuueckue sanenus 6 npupode. 3aTMenns ConHua u JIyHbl, I[BETa TeJ, ONTHYECKUE SIBICHUS B aTMO-
cdepe (1BeT HeOa, pedpakuus, paayra, MUPax)
3.28 Texnuueckue ycmpoiicmea. O4KH, IEPUCKOII, GOTOANIAPAT, ONTUYECKHE CBETOBOIBI




KBAHTOBBIE ABJIEHUA

4.1 PammoakTuBHOCTH. Anb(a-, 6eTa-, ramma-usnydenus. Peakiun anbda-u 6eta-pacmana

4.2  Omnsrtel Pesepdopaa no paccesuuro anbda-vactuil. [ImanerapHas Mmoaens aroma

4.3  CocraB aTroMHOTO sifipa. M30TOIBI

4.4  Ilepuoj noaypacmnajga aTOMHBIX sIEp

4.5  Snepnsle peakiuu. 3aKOHbI COXPAHEHUS 3apsA0BOI0 M MACCOBOI'O UUCEI
Dusuueckue s61eHUsI 8 Npupoode. eCTECTBEHHBIA PaJIUOaKTUBHBINA (JOH, KOCMUYECKHE JTY4H, PATUOAK-

4.6  TUBHOE U3Ty4YCHHE MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PAITMOAKTUBHBIX U3TyYEHUI HA OPraHU3M 4YeJo-
BEKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, MHIUBUAYAIbHBIA J103UMETp, Kamepa BuibcoHa, saepHas

OHEPICTHUKA
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