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NNOACHUTEJIBHAS 3AIINCKA

MECTO YUYEBHOI'O IIPEJJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBrusercs 00s3aTENBbHBIM TPEIMETOM Ha YpPOBHE OCHOBHOTO
obmero obOpazoBanus. [laHHas mporpamma mpeaycMaTpuBaeT H3ydYeHHe (U3WKH Ha 0a30BOM YPOBHE B
o0béMe 238 1 3a Tpu roa o0yueHHs 1o 2 4 B HeZIeo B 7 M § Kitaccax M 1o 3 4 B HeJelo B 9 kiacce.

Pabouas nporpamma yuebHoro npenmera «Du3nkay» npeanonaraeT peaausanuio Padoueit mporpamMmbl
BOCIIUTAHMS U JTOCTHKEHHUE JIMYHOCTHBIX PE3YIbTATOB 00YUYaAIOIIUXCSL.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pasnea 1. ®usuka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpPa

®du3uka — Hayka O MpHUpoJe, n3ydaeT (PU3NUYEecKHe SBICHUS: MEXaHUYECKUE, TEIIOBbIE, AIEKTPUUYECKUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ousnueckue BenMYMHBL M3mepenne Qusnueckux BenuunH. Dusnueckwe npubopsl. [lorpemHocTh
u3MepeHnil. MexxayHapoaHas CucTeMa eIMHULL.

Kak ¢usmuka u npyrue ecTeCTBEHHbIE HAyKH M3Y4aroT MpHpoay. EcTecTBeHHOHayuyHBIH METOJ MO3HAHMS:
HaOII0/IEHUE, MOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3,
o0BsicHeHue HaOMI0AaeMoro siBjeHus. Onucanue GU3NYeCKuX SIBICHUHN C OMOIIBIO MOJETEH.

JdemMoHcTpanuu

1. MexaHnueckue, TEII0BbIE, IEKTPUIECKNE, MATHUTHBIE, CBETOBBIEC SIBJICHHUS.

2. ®usnueckre TpuOOpsl U MPOIEAYpa MPSMBIX U3MEPEHU aHAIOTOBBIM B IU(PPOBBIM MTPHOOPOM.

JlaGopaTopHble padoThI M ONBITHI

1. Onpenenenne HEHbI ENCHUS KBl U3MEPUTEITHHOTO Tpudopa.

2. 3mepenue pacCTOSHUM.

3. U3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeA.

4. Onpenenenre pasMepoB MAJIbIX TEl.

5. 3mepenue Temneparypsl py MOMOIIH KUJKOCTHOTO TEPMOMETPA U AaTUUKA TEMIIEPATYPHI.

6. IlpoBeneHne wuccienoBaHUs IO IPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA MIAPHKA, ITYIIEHHOIO
TOPU30HTAILHO, TeM O0JIbIIe, YeM OOJIbIIe BHICOTA TyCKAa.

Pa3znen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCcTBa

CrtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mmepbl. ONbIThI, JTOKa3bIBAIOIIUE AUCKPETHOE CTPOCHHUE
BeecTBa. OMBITHL, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrxkenue yactuil BemiecTBa. CBs3b CKOPOCTH JBHXKEHHMS 4YacTHI[ ¢ TeMmiiepaTypol. bpoyHoBckoe
nBuxkeHue, nuddysusa. BzanMmopaeiicTBue yacTull BellecTBa: NPUTSKEHUE U OTTaJIKHUBaHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B, XUIAKOCTEH M TBEPABIX (KPUCTAIUIMYECKHUX) Tell.
B3anMoCBs3b MEXy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHMM BOJBL. B3auMOCBSI3b MEXKIy CBOWCTBaMHU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbiX COCTOS-
HUl Bobl. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

JdemoHcTpauuu

1. HaGnronenue OpOyHOBCKOTO JBHIKECHUSI.

2. Habmonenue nuddysun.

3. HabGmroienue siBieHuid, O0OBSCHSIIOMUXCS MPUTSDKEHUEM WIIH OTTAIKUBAHUEM YaCTHUIl BEIIECTB.

JlaGopaTopHble padoThI M ONBITHI

1. Ouenka quamerpa aToMa METOAOM PSIIOB (C Ucmosib3oBanueM (hoTorpaduii).

2. OnbITHI IO HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHUSI Ta30B.

3. OnBITHI O OOHAPYKEHHUIO TEUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSKEHUSI.



Paznen 3. /IBu:keHne U B3auMo/1eiicTBUH

Mexanunueckoe aBuxeHue. PaBHoMepHoe u HepaBHOMEpHOE JBHKeHUE. CKopocTh. CpeHsisi CKOPOCTh MpHU
HEpPaBHOMEPHOM JIBHKEHUU. PacuéT myTu u BpeMeHu ABMKeHHsl. PABHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeHsis CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHUU. Pacy€r myTu U BpEMEHU JBUKEHUS.

SBnenue uHepuuu. 3aKOH MHEepUUU. B3auMopeiicTBue Ten Kak MpUYrMHA U3MEHEHUS! CKOPOCTH JABUKEHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [ImoTHocTs BemecTBa. CBs3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
enuHMIe 00BEMA BEIIeCTBA.

Cuna kak xapakTtepucTuka B3aumonaecTBus ten. Cuina ynpyroctd u 3akoH ['yka. M3mepenue cuiibl ¢
MOMOIIBIO TUHAMOMETpA. SIBJICHHE TATOTEeHUS M cuia TshkecTu. Cuma Tspkectr Ha apyrux ruadetax (MC).
Bec Tena. HeBecomocTs. CiiokeHHME CIl, HaPaBIEHHBIX 110 OAHON IpsaMoil. PaBHoaeicTByromas cui. Cuna
TpeHus. TpeHune CKOJIbKEeHUsI B TpeHue MoKost. Tpenne B mpupojae u texuuke (MC).

JdeMoHcTpanuu

1. HaOmromeHre MeEXaHUYECKOr0 IBIKEHUS TeIa.

2. VI3aMepenue CKOpoCTH NMPSIMOIUHEHHOTO ABUKEHUSI.

3. HaGmtonenue siBIeHUsI HHEPIIUH.

4. HaGnroeHue U3MEHEHHUS! CKOPOCTH MIPU B3aUMOJICHCTBUH Tell.

5. CpaBHEHHE MacC MO B3aUMOJECHCTBUIO TEJI.

6. CnojxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSMOH.

JlaGopaTopHble padoThI M ONBITHI

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JBIDKEHHUsS (IIApUKa B JKUIKOCTH, MOJIEIH IJIEKTPUIECKOTO
ABTOMOOWJIS U T. 11.).

2. OmnpeneneHue cpeiHel CKOPOCTH CKOJBKEHHS OpyCKa MM MIapHUKa M0 HAKJIOHHOW MIIOCKOCTH.

3. OnpexeneHue MIOTHOCTH TBEPIOTO TeEA.

4. OmbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb PACTsDKEHUs (AedopMaliui) MPYKUHBI OT TPHIIOKEHHOMN
CHUJIBL.

5. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBKEHHMS OT Beca Tejla M Xapakrepa
CONPUKACAOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

Hasnenne. CriocoObl YMEHbILIEHUS U yBeIMUeHUs aBieHus. [laBieHue rasa. 3aBUCUMOCTD JaBJICHUS Tas3a
oT 00béMa, TemmepaTypsl. [lepenaya naBiaeHus TBEPABIMU TEIAMHU, KUAKOCTAMHU U Ta3amu. 3akoH [lackans.
[THeBMaTHUeCcKHe MaIIMHBI. 3aBUCUMOCTh JABJICHUS XKUAKOCTU OT INIyOMHBI. ['MapocraTuueckuii mapagokc.
CooOmaromuecs cocyasl. [ uapaBinyecKkue MeXaHu3MBbl.

Atmocdepa 3emnu u atmocdepHoe AaBieHUE. [I[pUUUHBI CyIIECTBOBAHUS BO3JAYIIHOW OOOJOYKH 3eMIIH.
Omnswit Toppuuenu. 3Meperrne aTMOCEpHOTO JAaBIeHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubopsl 11st u3mepenus atMochepHOro JaBiIeHHUS.

JlelicTBHE KUIKOCTU M Ta3a Ha MOrpyXEHHOE B HUX Teno. BelTankuparomas (apXuMenoBa) cuia. 3aKOH
Apxumena. [naBanue ten. Bo3myxomiaBanue.

JdemMoHcTpanuu

1. 3aBUCHMOCTb JaBJICHUS ra3a OT TEMIIEPATYPHI.

. [lepenaua naBneHuUs )KUIKOCTBIO U Ta30M.

. Coobmraronuecs: CoOCybl.

. M'mapaBnuueckuii mpecc.

. [IposiBnieHue aecTBUs aTMOCGhHEPHOTO TABICHHUS.

. 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI OT 00BEMaA MOTPYKEHHOM YacTH Teja U TNIOTHOCTHU YKUIKOCTH.
. PaBeHCTBO BBITATKMBAIONIEH CHJTBI BECY BHITECHEHHOM KUJIKOCTH.

8. YcnoBue miaBaHus TeN: IJIaBaHUE WJIM MOTPY>KEHUE TEN B 3aBUCMMOCTH OT COOTHOILIEHHUS IJIOTHOCTEU
TeJa U )KUJIKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie 0T 00bEMa MOrpyKEHHOMN B )KUJIKOCTh YaCTH Tea.

2. OnpeneneHye BHITAIKMBAIOUIEH CUJIbI, AEUCTBYIOLIEH HA TENO, MOIPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIICH CUJIIbI, IEUCTBYIOIIECH Ha TEJIO B )KUAKOCTH, OT MAaCChI TENa.

4. OnbIThI, JEMOHCTPUPYIOILIME 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIEH HA TEJO B XKUIKOCTH,
0T 00bEMa NOrpyKEHHON B )KUJIKOCTh YaCTH TeJla ¥ OT MIOTHOCTH >KUKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa Wi KOHCTPYUPOBAHUE JIOAKHU U ONPEEIIEHUE €€ TPYy30I10AbEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTB. JHEPTUs
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Mexanunueckasi pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 0JOK, HAKJIOHHAas IIIOCKOCTh. [IpaBuio paBHOBecusi prruara. [Ipumenenue
IpaBUiIa paBHOBECHS pblyara K 0J10Ky. «3oio0Ttoe npaBuio» mexanuku. KITJI mpocTeix Mexann3moB. [IpocTeie
MEXaHU3MbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHermdeckas W IOTeHUManbHass »Heprus. llpeBpamieHue oxHOrO BHIA
MEXaHHYE€CKOW SHEPrUU B IPyroi. 3aKOH COXPaHEHUSI SHEPTUU B MEXaHUKE.

JdeMoHcTpanuu

[IpuMepsl IPOCTHIX MEXAaHU3MOB

JlabGopaTopHblie padoThI M ONBITHI

1. Ompenenenue paOOTbl CHIIBI TpPEHHUS NpPHU PABHOMEPHOM JBIDKEHUH Tella IO TOPU30HTAIBHOU
MTOBEPXHOCTH.

2. UccnenoBanue ycinoBUi paBHOBECHS pblYara.

3. U3mepenue KIII HaKJIOHHOM MIOCKOCTH.

4. N3yuyeHue 3aKk0OHa COXpaHEHHS] MEXaHUYECKON YHEPT M.

8 KJIACC

Pazgen 1. TenioBble siBJIEHUS

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTr0 COCTOSIHUM BemecTBa. Kpucrammueckue u aMop(dHbIe Tena.
OOBsicHEeHHE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEJT HA OCHOBE TMOJIOKEHUH MOJIEKYIISIPHO-KHHETHYECKOM
teopur. CMauyMBaHUE U KaNWUISPHBIC sIBICHUS. TeIoBoe pacliupeHue 1 CkaTue.

Temneparypa. CBs13b TeMnepaTypsl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS YACTHULL.

BuyTtpennss sHeprust CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPruu: TeIuionepeaaya U COBepIIeHne padoThl.
Buasl Tenonepeaadn: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHHUE.

KonmdecTtBo TemioTel. YaenbHas TEIIOEMKOCTh BellecTBa. TelmIooOMEH UM TEIUIOBOE pPaBHOBECHE.
VYpaBHenue TteruioBoro Oananca. [lnaBieHne u OTBepAeBaHHME KPHUCTAUIMYECKUX BEIIECTB. Y ENbHAs
teruota miasneHus. [lapooOpasoBanue u konxaeHcauus. Vcnapenne (MC). Kunenue. YaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbI KUIIEHHUS OT aTMochepHOro AaBieHus. BnaxHocTs Bo3ayxa.

DHeprus ToIMBa. Y IeiIbHask TEIJI0Ta CTOPAHUS.

[Tpunnuner padoTel TernoBsix asurareneii. KIIJI termoBoro asurarens. TeruioBble ABUTATENN W 3alluTa
okpy»xatomien cpeasl (MC). 3akoH coxpaHeHHsI U TIPEBPALCHUs YHEPTUHU B TEIUIOBBIX mpoueccax (MC).

JeMoHcTpanun

1. HaGmronenue OpOyHOBCKOTO JIBUKEHUS

. Habmonenue nuddyzum

. Habmoienue siBeHU CMaYMBaHMSI U KAMAJUTSIPHBIX SBICHUI
. Habmoienue TemnoBoro paciupeHus Tei

. IaMeHeHune naBlieHus ra3a mpyu U3MEHEHUH 00bhEMA U HAaTrPEBAHUHU WA OXJTKICHUT
. [IpaBuna uamMepeHus Temneparypsl

. Bunsl Tenonepenaun

. OxnaxaeHre npu CoOBEpLICHUHN paObOThI

9. HarpeBanue npu coBepIICHUH paOOTHI BHEITHUMH CUJIAMHU
10. CpaBHEHUE TEIITIOEMKOCTEN Pa3IMYHbBIX BEILIECTB

11. HabnroneHve KUMeHHs

12 .HabnrogeHue moCTOSTHCTBA TEMIIEPATYPhI TIPH TUTABJICHUH
13. Mopenu TenaoBbIX ABUTATENIEH
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JlaGopaTopHbie padoThI U ONBITHI

1. OnbBITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKESHUS

2. OnpITHI O BRIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa

3. OnbITH 1O HAOIOIEHHUIO TETUIOBOTO PACHIMPEHHSI Fa30B, KUIKOCTEH 1 TBEPABIX TEI

4. OmpeneneHue TaBJICHHS BO3yXa B Oa/IOHE MIMpUIIA

5. OnbIThl, AEMOHCTPHUPYIOIIHE 3aBHCHUMOCTb MaBICHHS BO3JyXa OT ero oO0béMa M HarpeBaHHs WU
OXJIAXKICHUS

6. [IpoBepka runoTe3sl JMHEWHONW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TeMIIepaTypbl



7. Habmoienne m3MeHeHus BHYTPEHHEH SHEPTUU Tela B pe3ysbTare Teruionepeaadyd U padoThl BHEIIHUX
CHII

8. MccnenoBanue siBIEHUS TEIUIOOOMEHA MTPU CMEIIUBAHUH XOJIOAHOM U Topsyei BOIbI

9. OmnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW TMPU TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM UIUHAPOM

10. Onpenenenune yaenbHON TEMITOEMKOCTH BELIECTBA

11. UccnenoBanue mpouecca UCIapeHust

12. Onpenenenne OTHOCUTEILHON BIAXKHOCTH BO3/lyXa

13. Onpenenenune yaenabHON TEIIOTHI MUIABICHUS JIbJ1a

Paznen 2. 3J1eKTpnqec1me N MAarHUMTHBIC SAIBJICHUSA

DnekTpusanus Tei. [[Ba poaa sneKTpudecKkux 3apsaoB. BzanmopaeicTBue 3apsikeHHbIX Tel. 3akoH KynoHa
(3aBUCUMOCTD CHITBI B3aUMOICUCTBUS 3aPSHKEHHBIX TEJ OT BETMUUHBI 3aPSIOB U PACCTOSHUS MEXKy TETIaMH ).

Onektpruueckoe nosie. Hanpsyk€HHOCTh AneKTpudecKoro mnosis. [IpuHIun cynepno3uuuu 3JIeKTPUYECKUX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DIeMEHTapHbIN ieKTpudeckuil 3apsa. Ctpoenne atoma. [IpoBoaHuku
U JURJIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUS 3JEKTPUUYECKOrO TOKA. VICTOUHMKM IMOCTOSIHHOIO TOKa.
JIeCTBHS IEKTPUUECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MATrHUTHOE). DIEKTPHUYECKHH TOK B JKHUIKOCTSIX
U raszax.

Onexrpuueckas nenb. Cuia Toka. DnekTpuueckoe HanpskeHue. CONpoTHUBIEHUE MPOBOJHUKA. Y AEIBHOE
CONPOTHUBIIEHHE BellecTBa. 3akoH OMa mia yvyactka uenu. [locienoBarenbHoe U nmapayuieIbHOE COETUHEHUE
MIPOBOJIHUKOB.

PaboTa 1 MOIIHOCTH AeKTpUYECKOTO ToKa. 3aKoH Jlkoyns— JIeHmna. DneKTpuiecKre 1eny U MoTpeouTenu
AIIEKTpUYECKOii SHEpruu B ObITy. KOpoTKOE 3aMbIKaHUE.

[TocTostHHBIE MarHuTHL. B3auMopaeicTBME MOCTOSIHHBIX MarHuToB. MarmuTHoe mojie. MarHuTHoOe moJjie
3eMiu M €ro 3HadeHue g ku3HU Ha 3emiie. OnbIT Opcrena. MarHUTHOE MoJie 3JIEKTPUYECKOrO TOKa.
[IpuMeHeHHne >IEKTPOMAarHUTOB B TEXHHUKE. J[eWCTBME MAarHUTHOIO TOJII Ha MPOBOJHHUK C TOKOM.
DNEKTPOABUTATENb TOCTOSHHOTO TOKa. Mcronb3oBaHue 3JEKTpOABUTaTENIed B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

OmnbiTel @apanes. SIBnenue nekrpoMarautHor nHAyKiun. [Ipasuno Jlenna. Dnexrporeneparop. CriocoObt
MOJTyYEHUs AJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHLIMN HA BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTUU.

JemoHcTpanun

1. Dnexktpuzanus Ten

JIBa pojia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3apSyKEHHBIX Tell
Y CTpolcTBO M IEMCTBUE 3JIEKTPOCKOIA
DneKTpocTaTU4YeCcKas WHTyKIIHS

3aKOH COXpaHEHUs MEKTPUUYECKUX 3apsI0B

[IpoBOIHUKY U TUATIEKTPUKH

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MO
HcTOYHUKM MOCTOSIHHOTO TOKA

9. [elcTBUA SIEKTPUYECKOTO TOKA

10. DnekTpuyecKkuil TOK B )KUJIKOCTH

11. I'a30BBIit pa3psia

12. 3mepeHue cuiibl TOKa aMIepMeTPOM

13. I3MepeHue 3MeKTPUYECKOr0 HaIpsSKEHUsT BOJIBTMETPOM
14. PeocraT 1 Mara3uH CONPOTUBIICHUI

15. B3aumogencTBUE NOCTOSTHHEIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3JIEIEHUsI ITOJIFOCOB MarHuTa
17. MonenupoBaHre MarHUTHBIX MTOJIEH OCTOSTHHBIX MarHUTOB
18. OmbIT Opcrena

19. MarauTHoe 1oJsie ToKa. DJIEKTPOMAarHuT

20. leiicTBHE€ MarHUTHOT'O TIOJISI HA IPOBOJAHHUK C TOKOM

21 DnekTpoaBUraTeb NOCTOSTHHOTO TOKA
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22. UccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHON MHAYKLIAN

23. Onertel apanes

24. 3aBUCHMOCTb HAINpaBJICHHsI MHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BO3HUKHOBEHHUS
25. DaekTporeHepaTop NOCTOSTHHOIO TOKa

JlabopaTopHbie padoThI U ONMBITHI

1. OnbIThI 1O HAOTIOAEHUIO SJIEKTPU3ALUYU TNl MHAYKLUUEH U MPU COTPUKOCHOBEHUHU
UccnenoBanue AecTBUS 3IEKTPUUECKOTO TOJI HA MPOBOJIHUKHU U AUIIEKTPUKHI
CoOopka u mpoBepka pabOThI AMEKTPUIECKOM IIETTH TTOCTOSTHHOTO TOKa
W3mepenue u peryivpoBaHue CUIIbI TOKA
N3mepenue u peryiupoBaHue HaIPSKEHUS

6. MHccrnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYLIETO Yepe3 PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpa U
HaIpsKEHUsI Ha PE3UCTOPE

7. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPHUUECKOTO COMPOTUBIICHUS TPOBOAHHUKA OT €r0 JUIMHBI,
MJIOILA 1M TTOTIEPEYHOTO CEUCHHS U MaTepuasa

8. IlIpoBepka mpaBuiia CIO0XKEHHUS HAMPSHKEHHUH MPH MOCIEI0BATEIbHOM COEAMHEHUHU JIBYX PE3UCTOPOB

9. TlpoBepka nmpaBuiia JiJisi CUJIbI TOKA MPU NapAJIICIBHOM COSUHEHUN PE3UCTOPOB

10. Ompenenenne pabOTHI JIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP

11. Onpenenenne MOLTHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSIKEHHS HA HEH

13. Onpenenenune KI1/] narpeBarens

14. UccneqoBanue MarHUTHOI'O B3aUMOJIEHCTBUS IIOCTOSIHHBIX MAarHUTOB

15. VI3ydeHnne MarHuTHOTO IOJIsI IIOCTOSTHHBIX MAarHATOB TP UX OOBbETUHEHUH U Pa3ciCHUN

16. MccnenoBanue IeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIbI B3aUMOJACHCTBUS KATYIIKHM C TOKOM W MarHuTa OT
CWJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTyIIKe

18. 3yuenue AeiiCTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM

19. KoHcTpynpoBaHue W M3ydeHUE PaOOThI AJICKTPOBUTATEIS

20. U3mepenne KIIJI anekTpoaBUraTenbHON yCTaHOBKU

21. OnbITBl MO MCCIAEAOBAHMUIO SIBJICHHS SJIEKTPOMArHUTHONM MHAYKIMH: HCCICIOBAHUE HM3MEHEHUU
3HAYCHUS U HAIPABJICHUS UHAYKIIMOHHOTO TOKA.
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9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHHUS

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JBWXEeHUs. PaBHOMEpHOE psSMOJIMHEHOE ABMKEeHUE. HepaBHOMEpHOE NTPsAMOJIMHEITHOE NBIKeHUEe. CpeaHsis
Y MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JABUKEHUHU.

Yckopenue. PaBHoyckopeHHOE NpsiMoInHeHOe nBrkeHre. CBoOoHOE magenne. OnbIThl [anwes.

PaBHOMepHOE ABMKEHHE 110 OKpY>XHOCTHU. [lepnon u yacrora oOpamenus. JIuHeliHas u yriaoBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Ilepseiit 3ak0oH Hprorona. Bropoii 3akoH Herorona. Tpernii 3akon HerotoHa. [IpuHIumn cynepno3unuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHS CKOJIbXKEHUS, CUJIa TPEHUS MMOKOS, IPYyTUE BUJIbI
TPEHUSI.

Cuna TSXKECTH U 3aKOH BCEMHPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOAHOro majaeHus. J[BHkeHue IIaHeT
BokpyT Connua (MC). [lepBast kocMuueckasi CKopocTb. HeBeCOMOCTh U meperpy3Ku.

PaBHOBecue MarepuanbHOUM ToukH. AOCOTIOTHO TBEP0€ Teslo. PaBHOBECHE TBEPAOTO TeNa C 3aKPEIUIEHHON
OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynse Tenma. M3menenne wummnynbca. MMmynbe cuiibl. 3aKOH COXpaHEHUs] WUMIyJibca. PeakThBHOE
nemwkenne (MC).

Mexannueckasi paboTa ¥ MOUIHOCTh. PabGoTa cui TsxkecTH, ynpyroctu, TpeHusi CBsizb SHEpPruu u paboThl
[loTrenuuanpHas sHeprust Teia, MOJHATOrO HAJ MOBEPXHOCTHIO 3eMiu. lloTeHiManbHas 3HEprus CKaToi
npyxuHbl. Kunernueckasi seprusi. TeopeMa 0 KHHETHYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPTUH.

JdemoHcTpauuu

1. Habmronenne MexaHM4eCKOro JBUKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA



. CpaBHeHME MyTeW U TPACKTOPUM IBHXKEHHS OJTHOTO U TOTO K€ TeJIa OTHOCUTENBHO Pa3HBIX TEJl OTCUETA
. I3mepeHne CKOpOCTH U YCKOPEHHUSI MPSAMOIMHENHOTO JBUKEHUS
. MccnenoBanune npu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS
. Habmionenue nBukeHHs Tefa Mo OKpyKHOCTH

6. HaOmroneHne MexXaHWYECKUX SBIICHUH, MPOMCXONANMX B cucreMe orcuéra «Temexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCHUTEIBHO KaOuHeTa (PU3uKu

7. 3aBUCHMOCTbH YCKOPEHUS TeJa OT MAcChl Te€Jla U ACHCTBYIOLIEH HA HETO CUJIbI

8. HaGmroneHue paBeHCTBA CHIT TPU B3aUMOJICHCTBUU TEI

9. M3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBUKEHUH

10.ITepenava nmmysibca Ipyu B3auMOJIEHCTBUY TET

11.ITpeoGpazoBanus IHEPTUU TTPH B3AUMOICHCTBHH TEIl

12.CoxpaneHue UMITyJbca IIPU HEYIPYIOM B3aUMOAECHCTBUM

13.CoxpaHeHue UMITyJIbCca MPU a0COTIOTHO YIPYTOM B3aUMOJICHCTBUH

14.HaGmroieHre peakTUBHOTO IBUIKCHUS

15.CoxpaHeHne MEXaHMYECKOW SHEPTUH TIPH CBOOOTHOM TaJIeHUN

16. CoxpaHeHre MEXaHMUECKON 3HEPTUU MTPU IBUKEHUH TeEJIa MO/ IeHCTBUEM NPY>KUHbI

JlabGopaTopHblie padoThI M ONBITHI

1. KoHnctpyupoBanue TpakTa Jijisi pa3roHa U JajdbHEHIIero paBHOMEPHOIO JBUKEHHUS IAPUKA UITU TEJICKKHU

2. OmpeneneHue CpeIHEH CKOPOCTH CKOJBXKEHUS Opycka WJIM JBIDKCHHS IIapuKa TO0 HAKJIOHHOW
IJIOCKOCTH

3. OmnpeneneHne yCKOpeHUs Teaa IpU paBHOYCKOPEHHOM JIBH’KEHHH 110 HAKJIIOHHOM MIOCKOCTH

4. HccnemoBaHue 3aBUCUMOCTH IMYyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBMKCHHH 0€3 HadallbHOM
CKOpOCTH

5. IIpoBepka rUMOTE3bI: €CIIU MPH PAaBHOYCKOPEHHOM JBHKEHUH 0€3 HaYaIbHONH CKOPOCTH MMYTH OTHOCSITCS
KaK Psii HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHN OJMTHAKOBBI

6. WccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO JIaBJICHUS

7. Onpenenenne K03(PGUIMEHTA TPEHUS CKOJBKCHUS

8. Omnpenenenue xECTKOCTH MPYKUHBI

9. Ormpenenenne pabOTHl CUJIBI TPEHUS NPH PABHOMEPHOM JIBXKEHHUH Tela IO TOPU3OHTAIBHOM
MIOBEPXHOCTHU

10.0Onpenenenre paboOThl CUIIBI YIPYTOCTH MpH HOIBEME Tpy3a C UCIOIb30BAHHEM HEMOJBHUKHOTO U
MOJIBIYKHOTO OJIOKOB

11.M3y4yeHune 3akoHa COXPAHEHUS SHEPTUU

2
3
4
5

Paznen 2. MexaHnuyecKHe KOJIe€0AHUSA U BOJTHBI

Konebarenbnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKH KojeOaHUM: MepHoJ, 4YacToTa, aMIUIUTy[a.
MareMaTHuecKuii W TpPY)KUHHBIA MasTHUKHU. [IpeBpaleHue SHepruu IMpu KoJeOATeIbHOM JIBUKCHHU.
3aryxatomue KojeOaHus. BreiHykIeHHble KoyieOaHus. Pe3onanc. Mexanudeckue BoiHBL. (CBOMCTBa
MexaHWuYecKux BOJH. [Ipo nonpHBIE M nonepedHble BOIHBI. J[JIMHA BOJIHBI U CKOPOCTb €€ PaclpOCTPaHEHMS.
MexaHu4eckre BOIHBI B TBEPIOM Tele, ceiicMuueckue BoJHbI (MC).

3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHa. OTpaxkeHue 3Byka. MHGPa3ByK U yIbTpa3ByK.

JdemoHcTpauuu

1. HaGironenue koieOaHMid TEN O ICHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. Habmronenue konebanuii Tpy3a Ha HUTH W HA TIPY)KUHE

3. HaGmoieHune BBIHYKICHHBIX KOJIeOaHUN U pe30HaHCca

4. PacripocTpaHeHne MPOAOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH)

5. HaGmoieHue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKUI pe30HaHC

JlabGopaTopHbie padoThI U ONBITHI

1. OnpeneneHune 9acTOTHI U Iepruoaa KoJieOaHU MaTeMaTHYECKOT0 MasiTHUKA

2. OnpezneneHue 4acTOTHI U Tiepro/ia KojaeOaHii IPy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH NIEproAa KojeOaHu OABEIIEHHOTO K HUTH Ipy3a OT JAJIMHBI HUTH

4. NccnenoBaHue 3aBUCUMOCTH MEpHOAA KoJIeOaHU NPYKUHHOTO MasgTHUKA OT MACcChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TIEpHO/1a KOJeOaHHil Tpy3a, OABEIICHHOT0 K HUTH, OT MacChl rpy3a



6. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD NEepHOoIa KoJeOaHUi MPY>KUHHOTO MasiTHUKAa OT Macchl Irpysa
U KECTKOCTHU IIPYKUHBI

7. N3mepeHune yCKOpEeHUst CBOOOTHOTO MaICHHS

Paznen 3. 3.]IeKTp0MaFHI/ITH()e moJie M JJICKTPOMArHUTHBIC BOJTHBI

DNEeKTPOMarHUTHOE ToJie. DJEKTPOMAarHUTHbIE BOJHBL. (CBOWMCTBa 3NEKTpOMAarHUTHBIX BOdH [lkama
3JIEKTPOMArHUTHBIX BOJIH. Vcnonabp30BaHNE 37IEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

JdemoHcTpauuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

2. BosiHOBBIE CBOMCTBA CBETA

JlaGopaTopHble padoThI M ONBITHI

1. 3y4yenne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOUITBFHOTO TenedoHa

Pa3nen 4. CBeToBBI€E SIBJEHHS

JlyueBas moznens cBera. Mictounuku cera. [IpsMonnuelinoe pacnpocTpaHeHue ceera. 3atMeHnus ConHua u
JIynbl. Otpaxenue ceta. [1mockoe 3epkano. 3aKkoH OTpaKeHHUs CBETA.

IIpenomiieHne cBeTa. 3aKoH NpesoMiieHus cBeTa. [lonHoe BHyTpeHHee oTpaxeHue cBera. Vcnonbs3oBanue
IIOJIHOTO BHYTPEHHETO OTPAXKCHMSI B ONTUYECKUX CBETOBOJAX.

Jlunza. Xon mydei B nuH3e. Ontudeckas cucrema (oroanmapara, MUKpockona u teneckorna (MC). I'maz
KaK OITHYECKasi CHCTeMA. BIM30pyKOCTh U AATBHO30PKOCTD.

Paznoxenue Gemoro cBera B crnekTp. OmbiTel HptoToHa. CrojkeHHe CHEKTpajbHBIX LBETOB. [lucmepcus
CBETa.

JdeMoHcTpanuu
1. TlpssmonuHelHOE pacnpOCTPaHEHHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomryuenue n300pakeHUit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHue ceera.
ONTUYECKUN CBETOBO/I.
Xon stydeit B cobuparoieit TnH3e.
XoJ 1y4deil B pacCEerBAIOIICH JIMH3E.
[Monmyuyenne n300paskeHUI ¢ TOMOIIBIO JINH3.
9. Ilpunnun neiictBusa Goroanmapara, MUKPOCKOIIA U TEJIECKOIIA.
10.Mopgens rnasa.
11.Pa3noxenue 6enoro cBeTa B CIEKTP.
12.ITomyuenue Gesioro cBeTa MpH CIOKEHUU CBETA PA3HbIX I[BETOB.
JlaGopaTopHblie padoThI M ONBITHI
1. UccnenoBanue 3aBUCMMOCTH yIila OTPaXXEHUSI CBETOBOT'O JIy4a OT yIJla MaJeHus.
2. U3yueHne xapakTepuCTHK N300pakeHUsI IIpeIMETa B TNIOCKOM 3epKalle.
3. HccnenoBanue 3aBUCHUMOCTH yIvla TNPEIOMJIEHMS CBETOBOIO Jydya OT YIVIa MaJeHUS Ha TpaHULE
«BO3yX—CTEKJIO».
4. [Mony4eHne n300paxeHHI ¢ TOMOIIBIO COOMPAFOIIEH JTMH3BI
5. Onpenenennie GOKYCHOTO paCCTOSHUS U ONTHYECKOM CHIIBI CO OMparoel TUH3HI.
6. ONBITH IO Pa3NIOKEHHUIO OEIOTO CBETa B CIIEKTP.
7. OnBITHI IO BOCTIPUATHUIO [[BETA MPEIMETOB MPHU UX HAOIIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI.
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Pa3nen 5. KBaHTOBbBIE SIBJICHUS

Omneitel Pesepdopna u mmanerapHas mojnenb aroma. Moaens aroma bopa. Mcmyckanue u moriomnieHue
cBera aromMoM. KBaHThI. JIMHEYaTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta m rammaumziydeHus. CTpoeHwe aroMHOTO sapa. HykimoHHas momens
aTOMHOTrO sapa. M30Tomsl.

PannoaktuBHele npeBpanienus. [lepron nomypacnana aTOMHBIX 11€p.

SAnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U MAaCCOBOTO YHMCEN. DHEPrUs CBSI3M aTOMHBIX sIZIEp.
CBs13b Macchl 1 dHeprun. Peakiuu cuntesa u neneHus saep. Mcrounuku sueprun Connna u 38831 (MC).

SAnepnas sHepreruka. JleficTBUs paAMOAaKTUBHBIX U3ITy4YeHUH Ha )KuBble opraHnu3zMsl (MC).



JdeMoHcTpanuu

1. CrnexTpbl U3Ty4eHUS U MOTJIOMICHUS.

2. CHexTpbl pa3In4HbIX ra3os.

3. CrekTp Bogopoa.

4. HaGnronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIIMX U3ITYICHHI.

6. Perucrpanus u3iaydeHus IpUPOAHBIX MUHEPAJIOB U MPOIYK TOB.
JlabGopaTopHblie padoThI M ONBITHI

1. HaGmroieHre CIIONIHBIX U THHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTHU YACTHUIIBI 10 TOP MO3HOMY IyTH (110 poTorpadusim).
3. U3mepenue paanoakTUBHOTO GoHA.

IMoBTOPUTENHHO-00001IaI0IINIT MOTYJIb

[ToBTOPHUTENBHO-0000IIAIOIINI MOIYJIb TIPEIHA3HAYCH ISl CHCTEMAaTHU3allid U 0000IICHHS MPEIMETHOTO
COJIEp’KaHUsI U OMbITA NEATEIHHOCTH, MPUOOPETEHHOTO MPH M3YyYEHUH BCETO Kypca (U3HMKH, a TakKe s
noarotoBkd K OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMEHY MO (GHU3WKe I 00YJaronuXcs, BHIOPABIINX 3TOT
y4eOHBIH MpenMeT.

[Ipy M3y4YeHHH NAHHOTO MOJIYJIS PEATH3YIOTCS U CHCTEMATH3UPYIOTCS BHJIBI JCATCIILHOCTH, Ha OCHOBE
KOTOPBIX 00€CIeYMBACTCS JOCTHKCHHE TNPEIMETHBIX W METAaNpeIMETHBIX IUIAHUPYEMBIX pPe3yIbTaToOB
o0ydeHus, (HOpMHPYETCsS ©CTECCTBCHHO-HAy4YHas T'PaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HMCCIICIOBAHUS
SIBIICHUWA TIPUPOJBI M TEXHHUKH, OBJIAJICHUE YMEHUSMU OOBSCHATh (PUINYCCKUE SIBICHUS, TPUMECHSS
MOJTyYCHHBIC 3HAHMS, PEIIATh 33741, B TOM YHCJIC KAYEeCTBCHHBIC M SKCIICPUMEHTAITbHBIC.

[TpuHIMMHUATBEHO NEATEIHHOCTHBIM XapaKkTep JAHHOTO paslieia pealu3yercs 3a CYET TOro, YTO ydJalluecs
BBITIOJTHSIOT 33JJaHKs, B KOTOPBIX UM TpeIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBSICHITH (PU3MUECKUE SBJIECHUS B OKpYKarolen
MIPUPO/JIE U TTOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METO/IbI HCCIeIOBAaHUS (PU3NYECKUX SIBICHUMN, B TOM YHCIIE JIJIsl MPOBEPKH TUIIOTE3
Y TIOJTyYEHUsI TEOPETUYECKHUX BBIBOIOB;

OOBSACHATH HAYYHBIE OCHOBBI Han0oJIee BaXKHBIX JOCTUKEHHUI COBPEMEHHBIX TEXHOJIOTHI, HallpuMep,
MPAKTUYECKOT0 UCTOIB30BAHUS PA3TMUYHBIX HICTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA MPEBPAILECHUS U
COXPAHEHHUS BCEX U3BECTHBIX BHI0B YHEPTHH.

Kaxnas u3 TeM JaHHOTO pa3zjiesa BKIIYAeT SKCIIEPUMEHTAIbHOE HCCiel0BaHHe 0000IIA0IIEero XapakTepa.
Paznien 3aBepiaeTcs IpoBEICHUEM TUArHOCTUUECKOM U OLIEHOYHON pabOTHI 32 KypC OCHOBHOM HIKOJIBI.

IIVTIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

Wzydenne yueOHOro mnpeamera «@Pu3MKa» Ha YPOBHE OCHOBHOrO 0O0mero o0Opa3oBaHUS JOJKHO
o0ecrneunBaTh AOCTHKEHHE CIEAYIOUIMX JUYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaToB.

JIMHHOCTHBIE PE3YJIBTATBI

HampuomuquKoe seocnumanue:

MPOSIBJICHUE MHTEpEca K UICTOPUHU U COBPEMEHHOMY COCTOSTHHIO POCCUHCKON (PM3NYECKON HAYKH;
LIEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX (PU3HUKOB.

Fpa.ucdaucxoe u nyoeuo-upaecmeeuuoe eocnumanue:
TOTOBHOCTb K aKTUBHOMY Yy4YaCTHIO B O6Cy)KI[eHI/II/I OGH.IGCTB@HHO-BH&‘II/IMBIX " 3TUYCCKUX HpOGHeM,

CBA3aHHBIX C ITPAKTUYCCKUM IMIPUMECHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I?>I/IKI/I;
OCO3HAHUC BA’KHOCTU MOPAJIbHO-3THUYCCKUX MMPUHIUIIOB B ACATCIILEHOCTHU y‘IéHOFO.



Jcmemuueckoe 6ocnumanue:

BOCHPUATHE ICTETUYECKUX KauecTB (PU3HUECKON HayKH: €€ TApMOHUYHOTO IMOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

l[ermocmu HAYYHO020 NO3HAHUA:

OCO3HAHME [IECHHOCTH (PU3NYECKOI HAyKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHHS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BaXKHEHIIIEH COCTaBISAIONIEH KYJIbTYpPHI;
pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, MHTEPECca K UCCIIEI0BATENILCKOM e TETbHOCTH.

Dopmuposanue Kyabmypol 300p06b U IMOUUOHATLHO20 D1AZONOYHUA:

OCO3HaHME LIEHHOCTH 0€30I1aCHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHPE, BaXKHOCTH
npaBuiI 0€30MaCHOTO MOBEACHHS HA TPAHCIIOPTE, HA IOPOTaxX, C AIEKTPHUECKUM U TETIOBBIM
000pyJJOBaHUEM B JJOMAIIIHUX YCIOBHSIX;

c(OpMHPOBAHHOCTH HaBbIKA pe(IeKCHH, IPU3HAHIE CBOETO MIPaBa Ha OIIMOKY U TaKOIo )K€ IpaBa y
IPYTOro 4ejJoBeKa.

Tpyooeoe éocnumanue:

aKTHUBHOE YYacTHE B PEIICHUH MTPAKTUYECKHX 33/1a4 (B paMKaxX CEMbH, LIIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKOI U COLMaIbHON HANpaBIEHHOCTH, TPEOYIOIUX B TOM YUCIIE ¥ (PU3MUECKUX 3HAHUI;
MHTEpEC K MPAKTUYECKOMY HM3yYCHHIO Npodeccuid, CBA3aHHBIX C (PU3HUKOIL.

IKonozuueckoe eocnumanue:

OpHUEHTAIMs Ha IPUMEHEeHHEe (PU3UUECKUX 3HAHU JIJIs pelieHus 3a/1a4 B 00JIaCTH OKpY:Karolllel Cpeibl,
IJIAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX IMOCTEACTBUM ISl OKPYKAIOUIEH Cpeibl;
OCO3HaHHE TJI00ANbHOIO XapakTepa 3KOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHusl.

Aoanmayusa odyuarouiezoca K U3MEHANUWUMCA YC0BUAM COUUATbHOU U RPUPOOHOTL CPeObl:

NOTPEOHOCTH BO B3aMMO/ICHCTBUY IIPY BBHITIOIHEHUN HCCIIEAOBAHNHN U IPOEKTOB (DPU3UUECKON
HaNpPaBJICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM JIPYTHX;

MOBBIIIICHNE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO NESTEIbHOCTD;

noTpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie GOPMYTUPOBATh UJCH, TOHSATHS, THIOTE3bI
0 (usnyeckux OOBEKTaX U SBICHUSX;

0CO3HaHME Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 0071acTH (PU3UKY;

IUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3NYECKUX 3HAHUH;

CTpeMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3H MTPUPO/IBI, OOIIECTBA U SKOHOMUKH, B TOM YHUCIIE C
UCTIOJIb30BaHUEM (DU3NUCCKHUX 3HAHUI;

OLIEHKA CBOUX JICMCTBUI C yUETOM BIMSHUS Ha OKPY>KAIOUIYIO CPEAY, BO3MOXKHBIX TJI00aTBbHBIX
MOCJIEICTBHUI.

METAIIPEJIMETHBIE PE3YJIbTATBI

YHuBepcajabHbIe IO3HABATEIbHbIE e CTBUSA

Bba3zoevie nozuueckue oeiicmeus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIEC IPU3HAKH O0BEKTOB (SIBIICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCUDUKALIMH, OCHOBAHHUSA AJIs1 000OIEHNS U CPaBHEHMS,
BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JTaHHBIX U HAOIOJCHUSX,
OTHOCALIUXCS K PU3HMUECKUM SIBIICHUSM;



BBIABJIATH MPUYIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUYCHUNU (bI/IBI/I‘IeCKI/IX SIBJICHUU U MponecCoB; ACIaTh
BBIBOJIbI C MCTIOJIb30BAHUEM JIEAYKTUBHBIX H HHAYKTUBHBIX YMO3AKIIOUCHUH, BBIJIBUTATh THIIOTE3BI O
B3aNMOCBA3AX (bI/I3I/I‘IeCKI/IX BCJINYHMH,

CaMOCTOATENILHO BBIOMPATH CIIOCO0 perieHust yaeOHo# (hru3ndecKoi 3a1aun (CpaBHEHUE HECKOJIBKUX
BapUaHTOB PELICHUS, BEIOOP HanboIee MOAXOAAUIETO C YIETOM CaMOCTOATENBHO BBIICTICHHBIX KPUTEPUEB).

Bazoevie uccneoosamenvckue oeiicmeusn:

HCIIOJIb30BATh BOIIPOCHI KaK HCCHGI[OB&TGHBCKPIIZ HHCTPYMCHT ITO3HAHUS,

MIPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIIOKHBINA (PU3UIECKUN IKCIIEPHUMEHT,
HeOOJbIII0e HccleA0BaHNe (PU3HUECKOTO SBICHHUS,

OLIEHUBATh HA MPUMEHUMOCTH U IOCTOBEPHOCTH HH(OPMAITHIO, ITOTyUYESHHYIO B X0JI€ MCCIICIOBAHUS WIIH
IKCIIEPUMEHTA;

CaMOCTOATEIBHO (HOPMYJIHUPOBATH 0OOOIIEHHS M BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
OIIbITa, UCCICAOBAHUA,

MIPOTHO3UPOBATh BO3MOXKHOE JIaIbHEHIIIEe pa3BUTHE (PU3UUECKUX MTPOIIECCOB, & TAK)KE BBIIBUTATh
MpCANOJIOXKCHUA 06 HX PA3BUTHUU B HOBBIX YCJIOBUSAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

MPUMEHSTH pa3IMYHbIE METOJIbl, THCTPYMEHTHI U 3aIIPOCHI IPU MIOMCKE U 0TOOpe MH(OPMAIIMK HWIIN JaHHBIX
¢ yu€TOM MpeIJIOKCHHON y4eOHOH (hU3MIecKOi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH UH(OPMAIIHIO PA3IMYHBIX BUIOB U POpPM
MIPEICTABIICHHS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMy MPEACTaBICHHUS HH(POPMALIUU U UIUTIOCTPUPOBAThH
pelaeMple 3a/1a4M HECIIOKHBIMU CXEMaMH, THarpaMMaMi, HHOHM rpadukoil 1 nX KOMOWHAIHSIMH.

YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS
Obwenue:

B X0J1¢ 00CYXKIeHUsI y4eOHOTr0 MaTepuaia, pe3yabTaToB JJA00OPATOPHBIX PabOT M MIPOEKTOB 3a7aBaTh
BOIIPOCHI IO CYHICCTBY OGCYX(H&GMOﬁ TEMbI U BbICKA3bIBATh UJICH, HALICJICHHBIC Ha PCUICHUC 3aJa4u U
Mo/IepKaHue 0J1aroXKenaTeIbHOCTH OOIIECHUS;

COIOCTABJIATH CBOU CYXJICHUS C CY>KICHUSMU JPYTHX YYaCTHUKOB JUasiora, 0OHApy>KUBATh paziINyuue U
CXOJICTBO ITO3UIIUH;

BBIPAXKATh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

myOJIUYHO MPECTABIATH PE3YIbTAThl BBIIOIHEHHOTO (PM3UYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIEA0BaHNUS,
IIPOEKTA).

Cosemecmnasn deamenbHOCMb (COMPYOHUULECHBO):

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHOW U HHIUBUAYAILHON paOOTHI TIPU PEIICHUN
KOHKpETHOU (hU3MUECKOi MpoOIEMBL;

MIPUHUMATH LIEJI COBMECTHOH JIESATEIIbHOCTH, OPTaHN30BBIBATh JACHCTBUS 1O €€ JTOCTHIKCHHUIO:
pacmpenensTb pojau, 00CyKAaTh MPOIECCH U Pe3yIbTaThl COBMECTHOU pabOThI; 00001IaTh MHEHUS
HECKOIBKUX JIIOJIEH;

BBITIONTHSATH CBOKO YacCTh pa0OThI, JOCTUTAsI KAYECTBEHHOTO Pe3yibTaTa Mo CBOEMY HAIIPABJICHUIO U
KOOPJMHUPYS CBOU JICHCTBHS C IPYTHMMHU YICHAMH KOMAaH/IbI;

OILICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOLIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
cOpMyITHPOBaHHBIM YYaCTHUKaMHU B3aUMOJICHCTBUSI.

YHuuBepcaibHbIe peryJassTHBHbIC 1eCTBUA

Camoopzanuxauuﬂ:



BBISIBIISATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIUX IS peIIeHus] (PU3NIECKUX
3HAHUII;

OPHUCHTHPOBATHCA B PA3JIMIHBIX MOAXOAAX MPUHATHA peLHeHI/Iﬁ (I/IHI[I/IBI/I,Z[yaJ'H:HOG, MNPUHATHC PCIICHUA B
TpyIIIie, IPUHATHE PEIICHUN TPYIION);

CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCIICHUA q)HSquCKOﬁ 3ala4ui UJIM IIJIaHa UCCJIICAOBaHUS C y‘-IéTOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MIpe/IjiaraéMble BApUaHThI
peLIeHui;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

Camokoumpons (pegpnexcusn):

JaBaTh aJIEKBaTHYIO OLICHKY CUTYyallUU U IpeJyiaraTh IiaH e€ H3MEHEHHUS,

OOBSICHATH IPUYMHBI JOCTHKEHUS (HETOCTUKEHHUS) pE3yIbTAaTOB JICATEIHOCTH, 1aBaTh OILICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JICSITEIBHOCTH (B TOM YHKCIIE B XOJI BBIITOJHEHHSI (PU3UYECKOTO HCCIeIOBAHUS WIN
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEHCTB, U3MEHUBIINXCS CUTYallul, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

3M01«(MOHaflbl-lbll? unmesrliekm:

CTaBUTh ce0sl HA MECTO JIPYTOro YesloBeKa B X0JI€ CIIopa WK AUC KYCCUU Ha Hay4HYIO TEMY, TOHUMAaTh
MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYTOrO.

Ilpunamue cebsa u opyzux:

NPU3HABATH CBOE MPABO HA OMIMOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 UM B YTBEP)KICHUAX HAa HAyUYHbIC
TEMBI U TaKOE€ 7K€ IIPaBoO APYroro.

NPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenmerHble pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)xaTb C(OPMHPOBAHHOCTb y OOYYaOLIMXCS
YMEHUU:

UCIIOJIb30BaTh MOHATHUSA: (PU3MYECKHEe U XUMHYECKHUE SBJICHMS; HAOIIOJEHUE, IKCIEPUMEHT, MOJEIb,
TUIIOTE3a; eNUHUIBI (PU3NYECKUX BEJIWYHMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE,
KHJIKOE, Ta3000pa3HOE); MEXaHHMUECKOE MABIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MpPSIMOJIMHEIHOE),
TPaeKTOpHs, paBHOACHUCTByrOIas cui, aepopmanmst (ympyras, IUIacTUYECKas), HEBECOMOCTb,
coOOMIAoIIeCs COCY/IbI;

paznuuath saBieHus (Auddys3us; TEIUIOBOE ABM)KEHHWE 4YacTHIl BEIIECTBA; PAaBHOMEPHOE JIBHKEHUE;
HEPAaBHOMEPHOE JBUKCHHUE; MHEPLUS; B3aUMOJCHUCTBHUE TEJ, PABHOBECUE TBEPABIX TE C 3aKPEIIEHHON
OCbI0 BpallleHUs; IepeAada JaBieHUs TBEPABIMU TeNaMH, >KMJIKOCTAMU U TrazaMy; aTrMocgepHoe
JaBlicHHE; IUIABaHUE Tel; TPEBPALICHUS MEXaHHYECKOM »HHEpruu) IO OMUCAHUIO HUX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOe SBICHHUE;

pacrio3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUYECKHX SBJICHUN B OKPYXAaloOIeM MHpE, B TOM YHUCIIE
¢bu3nueckre SBICHUS B MPHUPOJE: MPUMEPHl IBUKEHHS C Pa3IMUYHBIMH CKOPOCTSIMHU B JKMBOM U HEKUBOM
pUpoJe; NeHCTBUE CWIIBI TPEHUS B MPUPOJE U TEXHUKE; BIMSHUE aTMOC(EpPHOro MaBJICHHS Ha KUBON
OpraHu3M; IUJIaBaHUE pbIO; pblYard B TeJE YeIOBeKa; MPH 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICNATH CYIIECTBEHHBIC CBOMCTBA/PU3HAKY (DPU3NUYCCKUX SBIICHUI;

OIMCHIBATh U3yUYEHHbIE CBOMCTBA TeNl U (hHU3MUECKHUE SBIICHUS, UCIOIB3Ys (GU3NUYECKHE BEIMYMHBI (Macca,
00BEM, MIIOTHOCTH BELIECTBA, BPEMsl, IyTh, CKOPOCTb, CPENIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH,
BEC Teja, CUila TPeHHUsl, 1aBjieHue (TBEPIOro Temna, KHUAKOCTH, ra3a), BRITAIKMBAIONIAs CHUjla, MEXaHUYecKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbL, KOI((UIMEHT IOJIE3HOT0 JACHCTBUS MEXaHU3MOB,
KMHETUYeCKass U MOTEHIHalIbHAsg 2HEPrusi); MNPy ONMUCAHUM MPAaBUIBHO TPAaKTOBAaTh (PU3UYECKHUI CMBICIT



UCTOJBb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W EAMHHUIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (HOPMYIIBL,
CBSI3bIBAIOIIUE JTAHHYIO (DPU3MYECKYIO BEIMUYUHY C JAPYIMMH BEIMYMHAMHU, CTPOUTH TpapUKH H3Y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M IMPOLECCHI, UCIOIb3Yys MpPaBUIIA CIOXKEHUS CHII
(Bmonbp onHOM mpsimoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, NpaBUIO PAaBHOBECUS phluara
(6;oka), «30510TOE MPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHHMYECKOH 3Hepruu; mpu 3TOM J[1aBaThb
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYeCKOe BhIpaKEeHHE;

OOBSICHATh (PM3UYECKUE SIBJICHMSA, IPOLECCHl M CBOMCTBAa Te€Jl, B TOM YHUCIE U B KOHTEKCTE CUTyalUil
IIPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE
u3 1—2 JOrHYyecKux IIaroB ¢ Onopoi Ha 1—2 M3y4YEHHBIX CBOWCTBA (PM3UUECKUX SBICHHH, (HU3NIECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH;

pemaTth pacy€THble 3a1a4u B 1—2 NeicTBUS, HUCIIONB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBAOLINE (DU3NIECKHE
BEIMUMHBI: HA OCHOBE aHaJM3a YCJIOBHS 3a/layM 3alMCBhIBATh KPATKOE YCJIOBUE, MOJCTABIATh (GU3NUECKUE
BEJIMYMHBI B POPMYJIBI U IPOBOJUTH PACUYEThI, HAXOAUTH CIIPABOYHBIE JAaHHbBIE, HEOOXOIUMBIE JIJISl pEIICHUS
3aJa4, OLCHUBATh PEATMCTUYHOCTD NOJYYEHHOM (PU3MUECKON BEIINUMHBI,

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEUIMTh MPHU MOMOIIM (U3UUYECKUX METOJOB; B ONHUCAHUH
UCCIIEIOBAHMsI BBIIEIATH IPOBEPSIEMOE MPEANOI0KEHUEe (TUIOTE3y), pa3iuyaTbh U HHTEPIPETHPOBATH
MIOJTyYCHHBIHN pe3yJIbTaT, HAXOAUTh OIIMOKH B XOJI€ OIIBITA, JIENaTh BBIBOJBI 110 €T0 Pe3yiIbTaTaMm;
MTPOBOJIUTH OTIBITHI IO HAOIIOACHHIO (PU3UUECKHUX SBICHUN WU (DU3NYECKUX CBOUCTB TeN: (HOPMYIUPOBATh
MIPOBEpPSAEMBIE TPEATIONIOKEHHS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOT0 000PYI0BAaHUS, 3alUChIBATh X0
OIbITa U (POPMYJINPOBATH BBIBOJIBI;

BBITIOJIHATE TPSIMBbIE M3MEPEHHUsI PACCTOSHHS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI M TEMIIEpaTypbl C
UCIOJIb30BAHUEM AHAIOTOBBIX M LUQPOBBIX MPUOOPOB; 3aNUCHIBATh IMOKA3aHUS NPUOOPOB C YU4ETOM
3aJJaHHOI a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH;

IIPOBOJIUTh HCCIIEZIOBAHUE 3aBHUCUMOCTH OIHON (pU3MuecKol BEJIMYMHBI OT JPYro € MCIOJIb30BaHHEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO ABIIKYIIETOCS Tela OT BPEMEHHU JBHKCHHUS TeEla;
CHJIBI TPEHUS CKOJIbKEHHsI OT Beca Tela, KauecTBa 0OpabOTKU MOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIbI
TPEHHUs OT IUIOIIAAN CONMPUKOCHOBEHUS TEJ; CUJIBl YIIPYTOCTH OT YJUIMHEHUS MPYKUHBI; BHITAIKUBAIOLICH
CHJIBl OT 00BbEMA MOrPYKEHHON YacCTH TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT MJIOTHOCTH
Tena, OT TIIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TeJo; YCIOBUH IJIaBaHUs Tell, yCIOBUN paBHOBECHUS phlyara u
0JIOKOB); y4aCTBOBaTh B IJIAHUPOBAaHUHM YYEOHOTO HCCIEIOBaHUS, COOMPATh YCTAaHOBKY M BBITIOJIHSTH
U3MEpEHUus, Cleays NpeAsIOKEHHOMY IUlaHy, (HUKCHPOBATh pE3yJNbTaThl IOJyYEHHONW 3aBUCHUMOCTHU
(Gbu3NYeCKUX BEIUYMH B BUJAE IPEUIOKEHHBIX TaOIUI M IpadUKOB, AenaTh BBIBOABI IO pPe3yjibTaTam
UCCIIE/IOBaHMS;

IIPOBOJIUTh KOCBEHHBbIE M3MEPEHMs (PU3MUECKUX BEIUYUH (IUIOTHOCTH BELIECTBA KHIKOCTH M TBEPAOIO
TeNa; CUja TPEHUS CKOJNBXKEHMs;, MJaBICHHE BO3/yXa; BBITAJKUBAIOUIAs CHJIA, JCHCTBYIOIIAs Ha
HOrpYyXKEHHOE B JKUAKOCTh TeNO; KOA((UIMEHT IOJE3HOro IEHCTBHS NMPOCTBIX MEXaHW3MOB), CIEAys
MPEUIOKEHHONW MHCTPYKIMH: TPU BBIMOJIHEHUH HU3MEPEHU COOMpaTh 3KCIIEPHUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIIATh 3HAYEHUE UCKOMOM BEJIMYHHBI;

co0roIaTh MpaBuiIa TEXHUKH OE30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;

yKa3bIBaTh NPUHIUIbBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETpP, AMHAMOMETD,
cooOmIaronmecs cocyibl, 6apoMeTp, pbluar, HOABMKHBIM U HETIOABUKHBIN 00K, HAKJIIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh MPUHLMIIBI AEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPONCTB C ONMOPOM Ha MX
onucaHus (B TOM YHMCIE: MOALIMITHUKH, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUNA IMpecc, MaHOMETP,
BBICOTOMED, NMOPIIHEBOW HACOC, apeoMEeTp), UCHOJb3ys 3HAHUA O CBOMCTBaX (PU3MYECKUX SIBICHUH U
He00X0AuMBbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOANUTH MPUMEPH] / HAXOIUTh MH(GOPMALMIO O MPUMEpaxX MPAKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX
3HaHUIl B TOBCEJHEBHON >XM3HU Uil obOecreueHHs: Oe30MacHOCTH IMpH oOpalieHMH ¢ npudopamu U
TEXHUYECKMMHU YCTPONCTBaMU, COXPAHEHUS 370POBbS M COOIIOAEHUSI HOPM 3KOJOIMUYECKOrO MOBEACHUS B
OKpYKaroIlEeH Cpee;

OCYILECTBIIATh OTOOP UCTOYHUKOB MH(OpMaLuu B ceTH VIHTEpHET B COOTBETCTBUH C 3a/laHHBIM IIOMCKOBBIM
3allpOCOM, HAa OCHOBE HUMEIOIIMXCA 3HAHUA M MyTEM CpPAaBHEHMS pa3IMYHBIX MCTOYHHKOB BBIJCIATH
MH(pOpMaIHIO, KOTOpasi ABJISAETCS MPOTUBOPEUMBON MM MOXKET OBITh HEJOCTOBEPHOM;



UCTOJb30BATh TPU BBINOJHEHUU YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy (U3HYEecKOro
COJIep KaHusl, CIIPaBOYHbIE MaTepHuallbl, pecypchbl cetu VIHTepHeT; BiafeTh NpuéMaMu KOHCIIEKTHPOBAHUS
TeKcTa, MpeoOpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbBIE KpAaTKUE INHUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HCTOYHUKOB
uHpopManuu (U3NYECKOTO COACp)KaHUsA, B TOM YHCIE MyOJMYHO JelaTh KpaTKHe COOOLICHHS O
pe3yabTaTax MPOEKTOB MM Y4YEOHBIX HCCIEIOBaHWM; MPU ATOM I'PaMOTHO MCIOJb30BaTh HM3YUYEHHBIN
MOHATUIHBIN anmapat Kypca (pU3HMKH, COTPOBOXKIATH BBICTYIJICHHE IPE3CHTAIINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB M MCCIEIOBAHUN paclpenensaTh OO0S3aHHOCTH B TIpyNNe B
COOTBETCTBUM C IIOCTaBJIEHHBIMU 33Ja4aMM, CJIEAWTh 3a BBIIOJHEHMEM IUIaHA JCHCTBUMH, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIH BKJAJ B  JIEATENBHOCTh TPYIIbI, BBICTPaWBaTh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPY>KAIOLIHX.

8 KJIACC

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPa)kaTh C(HOPMHPOBAHHOCTH y OOy4arOLIMXCS
YMCHHM:

MCIIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB M MOJIEKYJ, arperaTHbie
COCTOSIHUSI BEIIECTBA, KPHUCTAUIMYECKWE M aMOp(HBIE TeNa, HACBHIIMIEHHBIM W HEHACHIIICHHBIN Map,
BJIQKHOCTh BO3JyXa; TEMIlEpaTypa, BHYTPEHHSS OJHEprus, TEIUIOBOM JBUTaTellb; AJIEMEHTapHbII
NIEKTPUYECKUI 3apsifl, DJIEKTPUYECKOE I0JI€, MPOBOJHUKU U JIUAIEKTPUKH, OCTOSHHBIA AJIEKTPUYECKUI
TOK, MarHUTHOE T0JIE;

pa3nuyarth SBJICHUS (TEIIOBOE pacIIMpeHue/cxkaTHe, Tersonepeaaya, TeIIoBOe paBHOBECHE, CMauynBaHHeE,
KanWJUISIPHBIE SIBJICHUS, HCTIApEeHNe, KOHACHCAllNs, TUIaBJIeHre, KpUCTAJUTH3aus (OTBEpAEBaHNE), KUIICHNUE,
Teruionepenavya (TEIJIONPOBOIHOCTh, KOHBEKIHMS, H3JIy4YEHHUE); OJICKTpH3alMs Tel, B3auMOJeiCTBHE
3aps70B, NEHCTBUS 3JEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aWMOJEWCTBHE MarHUTOB, JIEHCTBUE
MarHUTHOTO TOJISl Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKLHS) IO ONMUCAHUIO UX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3MUEcKOe SBICHHUE;

pacrmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MYECKUX SBICHHA B OKPYXKAIONIEM MHUpPE, B TOM YHCIE
¢dbusnueckre SBICHHUS B MPHUPOJAE: MOBEPXHOCTHOE HATSHKEHHUE U KANUWJULSIPHBIE SBIECHUS B TMPUPOJE,
KPUCTaJUIBI B MpHUpoe, u3nyuenue ConHIa, 3aMep3aHue BOJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHHE POCHI,
TyMaHa, WHes, CHEra; JJIEKTpUYECKHE SIBICHUS B aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OpPraHU3MOB;
MarHuTHOE mojie 3eMi, Apeid MO0 COB, pOJIb MAarHUTHOTO MOJS I KU3HU Ha 3emile, MOJSPHOE CH-
SHHME;, TPU OHTOM T[EPEBOJAUTH MPAKTUYECKYIO0 3aJadyy B Y4eOHYIO, BBIACNATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBICHUIA;

OMKCHIBATh H3YyYECHHbIE CBOWCTBA Tel M (PU3UYECKUE SBICHUS, HCIOIb3YS (U3NYECKHUE BETUYHUHBI
(Temneparypa, BHYTPEHHSISI SHEPTHsi, KOJIUYECTBO TEIUIOTHI, yAeIbHAas TEINIOEMKOCTh BEILECTBA, yACIIbHAS
TEIUIOTa IUIABJICHMs, YJeNbHas TeIuloTa MapooOpa3oBaHUs, yJAedbHAs TEIUIOTa CropaHUsl TOIUIMBA,
KOA(Q(HUIMEHT TMOJIE3HOTO0 JEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTENbHAs BIAXHOCTh BO3/yXa,
ANEKTPUYECKUH 3apsijl, CHJIa TOKa, JJIEKTPUUYECKOE HaIpsHKEHHE, COMPOTUBIICHUE NMPOBOJHUKA, YIEIbHOE
COIIPOTHBIIEHUE BEILECTBAa, paboTa M MOIIHOCTb 3JEKTPUYECKOTO TOKA); MPHU OMHCAHWU MPAaBUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI MCTIONb3yEeMbIX BEIMUUH, 0003HAYEHHS U €AUHULIBI (PU3NUECKUX BETUYHH,
HaXOJUTh (OPMYIIbI, CBSI3BIBAIONIME NAHHYIO (DU3MUECKYIO BEIUYHHY C APYTMMU BEITUYHMHAMH, CTPOUTH
rpadUKu U3y4YeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA TeN, (PU3UUYECKUE SIBICHUS U TPOLECCHI, UCIOIb3Ys OCHOBHBIC IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOH TEOpUU CTPOEHHUS BEIECTBA, NPUHLHUII CyNeprno3uiuu moyed (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsiza, 3akoH OMa JUIs yyacTKa 1enu, 3akoH Jxoyns - JleHua,
3aKOH COXpaHEHMsI SHEPruu; MpU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBaTh €ro
MaTEMaTHYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEl, B TOM YHUCIE U B KOHTEKCTE CUTyallUd MPaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO-CICICTBEHHBIE CBSI3U, CTPOUTH O00bsACHeHHE u3 1 - 2
JIOTUYECKHX IaroB ¢ OMopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3UUYECKHUX SBJICHHH, (U3HUECKUX 3aKOHOB
WIA 3aKOHOMEPHOCTEH; pemiatb pacyéTHble 3a1aud B 2 - 3 NEHCTBHS, MCHOJB3Ys 3aKOHBI U (HOPMYJIH,
CBsI3bIBatOlME (DU3MUECKHUE BEIMYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3ajau 3alKiChIBaTh KPAaTKOE yCIOBHE,
BBISIBJISITH HEJIOCTATOK JIAHHBIX IS PEIICHHsI 3374, BEIOUPATh 3aKOHBI i JOPMYITBI, HEOOXOIUMBIE IS &€



pelIeHus, TPOBOAUTH PACUETHI M CPABHUBATH MOYYCHHOE 3HAYCHHE (PU3NUECKON BETHYMHBI C U3BECTHBIMU
JTaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTH MPH MOMOIIM (U3UYECKUX METOJOB; HCIOIB3Ys
OMMCAaHUE MCCIIEOBAaHUS, BBIACIATH MPOBEPSIEMOE IMPEANONIOKEHHE, OLEHUBATh MPABUILHOCTH IMOPSIIKA
MIPOBEICHUS UCCIICIOBAHMUS, JIENIaTh BHIBOIBI;

MIPOBOAUTDH OIBITHI 110 HAOMIOEHUIO (PU3NYECKUX SIBICHUN WU (PU3MUECKUX CBOMCTB TeN (KamMUISpHbBIE
SBJICHUSI, 3aBUCUMOCTh JIaBJICHUS BO3/AyXa OT €ro o0b&Ma, TeMIepaTypbl; CKOPOCTH Ipolecca
OCTBhIBaHUS/HArPEBaHUsl MPHU U3JIYYEHUH OT LIBETa H3JIy4Yarollei/MOrIoMaloe MOBEPXHOCTH; CKOPOCTb
UCIApeHHus BOABI OT TeMIepaTyphl KHUAKOCTH M IUIOMAAM €€ TOBEPXHOCTH; OJJIEKTpU3alus Tel U
B3aMMOJICHCTBUE SJEKTPHUECKUX 3apsI0B; B3aMMOJICHCTBUE MOCTOSHHBIX MarHUTOB, BHU3YyalH3allusi Mar-
HUTHBIX TOJIeHl TOCTOSTHHBIX MAarHWTOB; ACWCTBHUS MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA
JNIEKTPOMArHUTa, CBOMCTBA AJIGKTPOJBHUTATENS TOCTOSHHOTO TOKA): (OPMYIHUPOBATH TMPOBEPSIEMBIE
MIPENIOJIOKEHHSI, COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHMS; OIMUCHIBATH XOJ OMNBITa U
(GhOopMyIIHPOBATH BHIBOJIBI;

BBITIOJHATh MPSIMbIE U3MEPEHHsS] TeMIlepaTypbl, OTHOCUTENIbHOM BIaKHOCTH BO3/yXa, CHIJBI TOKa,
HAMpPsDKEHUS C MCIOJIh30BAaHUEM aHAJOTOBBIX MPUOOPOB U JAATYUKOB (DU3MUECKUX BEIUUYNH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCJICNOBAHUE 3aBUCUMOCTU OJHOM (PU3UYECKOW BEIMYMHBI OT JIPYTOM C HUCIOIH30BAHUEM
MPSIMBIX MU3MEPEHUH (3aBUCUMOCTH COMPOTUBIIEHHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIU MOIEPEUHOTO
CEUEHUsS M YACITHLHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOAHMKA; CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT
HampsDKEHHsS Ha TIPOBOJHHUKE, HCCIEIOBAaHUE IOCIEIOBAaTEIbHOTO M MapajlieIbHOIO COEIUHEHUI
MIPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBaHHE, COOMPATh YCTAHOBKY U BBHITIOMHSATH H3MEPEHHs, CIEIys
MpeIoKEHHOMY IIJIaHy, (GUKCUPOBATh PEe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH B BHJI€ TaOIUIl U TPapuKOB,
JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHUS,

MPOBOAUTh KOCBEHHBbIE M3MEpEeHHUS (UINYECKUX BEIMYMH (yAeNbHas TeMJIOEMKOCTh BEILECTBa,
CONPOTHUBIICHUE TPOBOJHUKA, PabOTa W MOIIHOCTH JJIEKTPUUYECKOTO TOKA): TUIAHUPOBATH W3MEPECHUS,
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEQYys MPEI0KEHHOW MHCTPYKLIMH, U BBIUUCISATH 3HAYCHHE
BEJIMYUHEI;

coOJr01aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOI Ha UX
onucaHus (B TOM 4YHCIIE: CUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpMeTp,
BOJIBTMETP, CYETYMK DIIEKTPUYECKOW DHEPTHH, DIEKTPOOCBETHTENbHBIE TPHOOPHI, HArpeBaTEIbHBIE
ANEKTPONpPUOOPHl  (MIPUMEPHI), BJIEKTPUUECKHUE MPEAOXPAHUTENH; DJIEKTPOMArHUT, O3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O CBOWCTBAaX (DM3MYECKHX SIBICHUH U HEOOXOIUMBbIE (U3UUYECKUE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MIPOCThIC TEXHUYECKHUE YCTPOHUCTBA U U3MEPUTEIHHBIC TPUOOPHI IO CXeMaM U CXEMaTUIHBIM
pUCYHKaM (KUAKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATETh BHYTPEHHETO CTOPAHUS,
ANEKTPOCKOTI, PEOCTAT); COCTABIIATH CXEMbI SJIEKTPUUECKHX IIETICH C MOCIEA0BATEIHHBIM U MapaJlIeIbHBIM
COEIMHEHHNEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS HIIEMEHTOB JICKTPUUECKUX IIETICH;

MPUBOJIUTH TIPUMEPBI/HAXOIUTh MHPOPMAIUIO O MPUMEPAX MPAKTHUYECKOTO HCIOIB30BaHUS (U3UUECKUX
3HAaHUN B TOBCEIHEBHOW >KM3HU IJIsi oOecrieueHuss Oe30MacHOCTH Mpu oOpalieHuu C npudopamMu U
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHs 3JI0OPOBbS U COOJIIOJICHHSI HOPM 3KOJOTMUYECKOTO MOBEJCHUS B
OKpYKarlollleu cpee;

OCYWIECTBISATH MOMCK HWHpOpManuud  (PU3HUECKOrOo  COAepKaHus B ceTH VIHTEepHET, Ha OCHOBE
UMEIOIIUXCS 3HAaHUHN U MyTEM CpaBHEHUS TOTMOJIHUTEIbHBIX HCTOYHUKOB BBIACIATH HHPOPMAIIHIO, KOTOpast
SIBIISICTCS. IPOTUBOPEUMBOM U MOXKET OBITH HEJOCTOBEPHOIA;

WCIIOJIb30BaTh MpPHU BBIMOJHEHUU YYEOHBIX 3a/laHUil HAyYHO-MOMYJISIPHYIO JIUTEpaTrypy (U3HUEcCKOro
COJIepKaHusl, CIPaBOYHBIC MAaTEePHUAIIbI, pecypchl ceTr MHTepHeT; BIaaeTh NpuéMaMyu KOHCIIEKTHPOBAHHUS
TeKcTa, IpeodpazoBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBIC NHCHbMEHHBIE M KpaTKWE YCTHBIE COOOIIeHUs, 0000mas uHpOpManuo u3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COAEpKAaHMs, B TOM YHCIE MyOJIMYHO MPEACTaBIATh Pe3ybTaThbl
MPOEKTHON WIIM WCCIEAO0BATENbCKOW JESITENbHOCTH, MPU 3TOM TPAaMOTHO HCIIOJIb30BAaTh W3YYCHHBIN
MOHSATUWHBIN anmapar Kypca (U3uKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINCH;

IpU  BBHINOTHEHUH Y4YEOHBIX TIPOEKTOB U HCCIEAOBAHMN (UIUYECKUX TMPOIECCOB PACIPEACTAThH
00513aHHOCTH B TPYIII€ B COOTBETCTBUU C TOCTaBJICHHBIMHU 3aJjauaMu, CIECIUTh 32 BBIMOJIHEHHEM ILJIaHa



JNEUCTBUI M KOPPEKTUPOBATH €r0, aJIeKBAaTHO OICHUBATh COOCTBEHHBINM BKIJIAJ B JESATEILHOCTH TPYIIIH;
BBICTpauBaTh KOMMYHHKAaTUBHOE B3aMOJICICTBHE, TPOSBIISAL TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

9 KJIACC

[IpenmeTHbie pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)xaTb C(HOPMHPOBAHHOCTb y OOYYaOLIMXCS
YMEHUU:

HUCIIOJB30BATh IIOHATHUA: CUCTEMaA OTC‘-IéTa, MarcepHrajibHasd TOYKA, TPACKTOPpHA, OTHOCUTCIILHOCTDL
MEXaHMYECKOTO JBIKEHUs, aeopmanus (ympyras, IUlacTUdecKas), TpEeHHEe, LIEHTPOCTPEMUTEIIbHOE
YCKOpEHHE, HEBECOMOCTh WM TEPErpy3KH; IEHTP TSHKECTH; aOCOMIOTHO TBEPIOE TENO, IEHTP TSHKECTH
TBEPAOrO TeJa, paBHOBECHE; MEXaHMUYECKHE KOJIeOaHWs U BOJHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK;
OJICKTPOMArHUTHBIC BOJIHBI, HIKaJIa J3JICKTPOMArHUTHBIX BOJIH, CBCT, 6JII/I30pyKOCTB U JaJIbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUSI U TIOTJIOUIeHHUS]; anb(a, 6eTa 1 raMMa-u3Iy4eHHs], U30TOIbI, siAepHas PHEPTeTHKA,
pasnuyath sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJMHENHOE [BUXKEHHUE, PAaBHOYCKOPEHHOE
NpsIMOJIMHEIHOE JIBUYKEHUE, CBOOOJHOE TMAaJieHHe Tell, PaBHOMEPHOE JBIKEHHE 110 OKPYKHOCTH,
B3aHMO,Z[€I>'ICTBI/Ie TCJI, pCAKTUBHOC ABUKCHUC, KOHCG&TGHBHOG ABHNKCHUC (3aTyxa101uHe 1 BBIHYXJICHHBIC
Koje0aHus), Pe30HAHC, BOJHOBOE JBI)KEHHE, OTpaX€HUE 3BYyKa, MPSIMOJIMHEIHOE pacmpocTpaHEHue,
OTpaXCHHE W TPETOMIICHUE CBETAa, MOJIHOC BHYTPEHHEE OTPAKCHHE CBETa, Pa3lIoKeHHE OEloro CBEeTa B
CHEKTP U CJIO)KEHUE CIEKTPaJbHBIX LIBETOB, JUCIEPCUS CBETa, E€CTECTBEHHas paJlOaKTUBHOCTD,
BO3HHUKHOBEHHE JMHEHYATOIO CIICKTpa I/I3.Hy‘-I€HI/I$I) MO OIIMCAHHIO UX XApPAKTCPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKHX SBJICHUH B OKpYy)KalolleM MHpe (B TOM YHCIE
¢dbusnueckrue SBIEHUS B NpPUpOJE: TMPWIMBBL U OTJIMBBI, JBHKEeHHE IUlaHeT CONHEYHOM CHCTEMBI,
PCAKTUBHOC OBWXXCHUC IJKUBBIX OpPraHU3MOB, BOCHPHUATUC 3BYKOB JKHBOTHBIMH, 3CMIICTPSACCHUC,
ceificMMuUecKHe BOJHBI, IIyHaMU, 3X0, [[BETa Tell, ONTUYECKUE SBJICHUS B IPUPOAE, OMOJIOrniYecKoe JAeiicTBre
BUJIMIMOTO, YJIbTPa(HUOIETOBOTO M PEHTTCHOBCKOTO H3JIy4YEHHUH; €CTECTBEHHBIM paJuOaKTUBHBIA (OH,
KOCMHUYECKHE Jy4Yd, PaJHOAaKTUBHOE H3Iy4YCHHE MPHUPOJHBIX MHUHEPAJIOB; JEHCTBUE PaIHMOAKTHBHBIX
W3IYyYeHUH Ha OpraHHu3M YelloBeKa), IPU 3TOM MEPEBOAMTH MPAKTUYECKYIO 33aauy B Y4eOHYIO, BBIICISATH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKUX SBICHUII;

OIMUCBIBATh U3YYCHHBIC CBOMCTBA TEII U q)HBH‘IeCKI/IG SABJICHHUS, UCIIOJIb3YS (bmnqeacne BCIIMYHNHBI (Cpe,Z[HSISI
Y MTHOBEHHAasi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JBH)KEHUHU, YCKOPEHHE, MepeMeIeHUe, MyTh, YIoBas
CKOpPOCTh, CWJia TPCHH:A, CHUJIa YIIPYTOCTH, CUJIa TSKCCTH, YCKOPCHUC CBO60,Z[HOI‘O naacHusd, BE€C TCia, UM-
MyJIbC TE€Ja, UMITYJIbC CHJIbI, MEXaHWYecKasi padoTa U MOIIHOCTh, TOTEHIIMAIbHAS SHEPT U Tela, OJAHATOTO
Haa MNOBCPXHOCTHIO 3CMIJIM, MMOTCHIUAJIbHASA SHCPIUs coxaTon MPYKHUHBI, KHHCTUYCCKAA SHCPrusd, MOJIHasd
MeXaHMYecKas dHEPrus, MEepuoJl U 4acToTa KoyieOaHW, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOpOCTh CBETa, MOKAa3aTesIb MPEIOMIICHUS Cpelibl); IPU ONMUCAHUM NPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJ UCHOJb3YEMBIX BEJIMYMH, 0003HAYCHHUS U €AMHMIBI (PU3HUECKUX BEIMYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JTAaHHYIO (DM3MYECKYIO BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TPapUKH H3YUEHHBIX
3aBUCHUMOCTEHN (U3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHHS U IPOIIECCHI, HCIIOJIb3Ys 3aKOH COXPAHEHUS SHEPTHH,
3aKOH BCEMHUPHOTO TSATOTEHUS, IPUHIIUI CYNEPIIO3ULIMN CUJI, TPUHIIUIT OTHOCUTENBHOCTH [ anuiies, 3aKOHbI
HI:IOTOHa, 3daKOH COXPAaHCHUSA HUMITYJIbCA, 3aKOHBI OTPAXKCHUA U NPCIIOMIICHHUA CBCTA, 3aKOHbI COXPAHCHU
3apsA0BOIO M MAacCOBOTO YHCEN MPU SAEPHBIX PEaKIUsAX; MPU 3TOM AaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSACHATH (PU3MUECKHE MPOIIECCHl M CBOMCTBA TE€Jl, B TOM YUCJIE U B KOHTEKCTE CUTyallUd MPaKTUKO-
OPHEHTUPOBAHHOT'O XapaKTepa: BBIABIATh MPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKHX IIaroB C OMOPO Ha 2—3 M3YyYCHHBIX CBOMCTBA (PU3UUYECKHUX SBJICHHH, (U3HMUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemate pacu€THble 3a/7aydl (OMUpPAIOIIMEcs Ha CUCTEMY U3 2— 3 ypaBHEHHUH), MCIONb3Yys 3aKOHBI U
(bOpMyJII:I, CBS3BIBAIOIIINC (bmnqecxne BCJIMYHHBI: HAa OCHOBC aHAJIM3a YCJIOBHUA 3aJladyrd 3alliChbIBATb
KpaTKOE YCIIOBHE, BBIABIATH HENOCTAIOIINE WM U30BITOYHBIE JaHHBIE, BHIOUpATh 3aKOHBI U (HOPMYIIHI,
HGOGXOI[I/IMBIG AJid pClICHUA, TPOBOAUTD pvaéTm " OLCHUBATL PCATIUCTUYHOCTDL IMMOJIYYCHHOI'O 3HAYCHUA
(bU3UYECKON BETUYHHBI,



pacrio3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh NMPU MOMOHIM (U3NYECKUX METOJIOB; HCHOJIb3YS
ONMCAaHUE MCCIIENOBAaHUS, BBIACIATH MPOBEPSIEMOE IMPEANONIOKEHHE, OLEHUBATh MPABUIBHOCTH IMOPSIKA
MIPOBE/ICHUS HCCIIEIOBAHNS, 1EIaTh BBIBO/IbI, MHTEPIPETHUPOBATH PE3YIbTaThl HAOIIOICHUI U OTIBITOB;
MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUW WM (PU3MUECKHX CBOWCTB Tel (M3ydeHHE
BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHMs SHEPIHM; 3aBHCUMOCThH Nepuojia KojiebaHuil nmpy>KUHHOTO
MasiTHUKAa OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCHMOCTb OT aMIUIUTYIbI MaJIbIX KOJleOaHU;
NpSMOJIMHEIHOE PAaCHpOCTPAaHEHUE CBETa, pa3JIOKEHHE OeIoro CBeTa B CIEKTP; M3y4YCHHE CBOMCTB
M300pakKeHUsT B IUIOCKOM 3€pKajie M CBOMCTB HM300paKeHUs TpeaMeTa B coOuparolied JIMH3e; Ha-
OJIf0JIeHUE CIUIOLIHBIX W JIMHEHYAThIX CHEKTPOB M3IYYEHMSI): CAMOCTOSTENbHO cOOMpaTh yCTaHOBKY W3
n30BITOYHOTO HabOpa 060PYAOBaHMS; ONMCHIBATH X0 OMBITAa U €r0 Pe3yIbTaThl, (HOPMYIHUPOBATH BBIBOIBI;
MIPOBOAUTH MPU HEOOXOJWMOCTH CEpHUIO MPSMBIX MU3MEPEHUHN, OMpEelss CpeHee 3HAaUeHHE HU3MepIeMOoit
BeMYMHBl  ((hOKycHOEe  paccTosiHMe  coOuparomieil  JuH3BI);  OOOCHOBBIBaTH  BBIOOp  criocoba
M3MEPEHUS/U3MEPUTEIIBLHOTO TTPUO0pa;

MIPOBOJIUTH HUCCIIEIOBAHUE 3aBUCUMOCTEH (M3MYECKHX BEJIHYMH C MCIOJIH30BAHUEM INPSMBIX H3MEPEHUN
(3aBUCUMOCTH IyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaudajibHOW CKOPOCTH; Mepuoia
KoJie0aHUH MaTeMaTHYECKOro MasiTHUKAa OT JUIMHBI HUTH; 3aBUCUMOCTH yIJla OTPa)KCHHUs CBETa OT yIJa
MaJeHus U yriia MpejoMIIeHHsI OT yIia MaJeHus): INIaHUPOBaTh UCCIIEI0BaHUE, CAMOCTOSTEIbHO COOUpaATh
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTAThl MOJTYYEHHONW 3aBUCUMOCTH (PM3UUECKUX BEITUYMH B BUAC TAOIHIl U
rpaduKoB, JeNaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEOBAHMUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHHUs (DU3NYECKHX BEIWYHH (CPEOHsSI CKOPOCTh M YCKOPEHHE Tela NpHU
PaBHOYCKOPEHHOM JIBHKEHUH, YCKOpPEHHE CBOOOJHOIO MaJieHusi, >KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI  CKOJIbXKCHHUS, MeXaHWyeckas paboTa W MOIIHOCTh, 4YacToTa M NEpuoJ KojeOaHHi
MaTEMaTHYeCKOro M MPYKHMHHOI'O MAasTHUKOB, ONTHYecKas cuja coOuparoliel JIMH3bI, pajuOaKTUBHBIN
(OoH): TUTAHUPOBATh U3MEPEHHS; COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, Clle-
Oys TPEUIOKEHHOW WHCTPYKLMHU; BBIYUCIATH 3HAUYE€HHWE BEIUYMHBI W aHAJIM3UPOBATH IOJYYECHHBIE
pe3yabpTaThl ¢ Y4ETOM 3aJaHHOU MTOTPEIHOCTH U3MEPEHUN;

coOJr01aTh MpaBuUiia TEXHUKUA 0€30MaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

pa3nuyaTb OCHOBHBIC IMPH3HAKM HM3YyUEHHBIX (PU3MUECKUX MOJENel: MaTepualbHas TOYKa, abCOIIOTHO
TBEPAOE TENO, TOYCUHBII MCTOUYHUK CBETA, Jy4, TOHKas JIMH3a, TUIAHETapHas MOJENb aToMma, HYKJIOHHas
MO/JIeJIb aTOMHOTO $51/1pa;

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOIl Ha UX
onucaHus (B TOM 4YHCIE: CIMIOMETp, AATYMKH TIOJO0KEHUS, PACCTOSHHUS M YCKOPEHHs, pakeTa, 3XOJoT,
OYKH, TIEPUCKOII, (oToanmapar, ONTUYECKUE CBETOBOAbI, CIIEKTPOCKOI, JO3UMETpP, kKamepa Bunbcona), uc-
MOJIB3YsI 3HAHUS O CBOWCTBAX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPONCTB, HU3MEPUTEIHHBIX
pUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH PEIICHUH YUeOHO-TPAKTUUYECKUX 3a/1a4; ONTHUYECKUE CXEMbI
VIS IOCTPOCHUSI U300paKEHUH B IJIOCKOM 3epKalie M cOOMparolieil TNH3E;

MPUBOANUTH NPUMEPBI/HAXOAUTh MHPOPMALIMIO O MPHUMEpax MPAKTUUYECKOTO MCIOIB30BaHUS (DPU3MYECKHX
3HAHUN B TIOBCEIHEBHOW >KM3HHU IJIsi oOecrieueHuss Oe30MacHOCTH Mpu oOpalieHuu C npudopamMu u
TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHs 3JI0OPOBbS U COOJIIOJICHHSI HOPM 3KOJOTMUYECKOTO MOBEJCHUS B
OKpYKarolleu cpee;

OCYWIECTBIISATh TOUCK HMHPOpPMALUU (U3UUECKOTO COJIEpKaHHst B ceTH VIHTepHET, caMOCTOSITEIbHO
(dbopMynHpyst TOUCKOBBIM 3aMpoc, HAXOAUTh MYTH OMPEENICHUs TOCTOBEPHOCTH MOyYeHHON MHPOpMAIIT
Ha OCHOBE MMEIOIIUXCS 3HAHUH U JTOMOJTHUTEIBHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3a/laHuil HAyYHO-MOMYJISIPHYIO JIUTEpaTypy (U3HUECKOTo
coJiep>KaHusl, CIIPaBOYHbIE MaTepHallbl, pecypchl cetu VHTepHeT; BiafeTh NpuéMaMu KOHCIIEKTHPOBAHUS
TeKcTa, IpeodpazoBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3llaBaThb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIC COOOIIEHHS Ha OCHOBE MH(POpPMALUU M3 HECKOJIBKHX
UCTOYHUKOB (PU3UYECKOTO COAepX aHUs, NyOIHMYHO NPEICTaBISATh pe3yJbTaTbl IPOEKTHOM WIIHU
HCCIIEA0BATENIBCKOM NESATEIBHOCTH; IIPA 3TOM I'PAMOTHO MCIIOJb30BaTh U3YUYCHHBIN MOHATUMHBIA arapar
U3y4aeMmoro pasaena (QU3MKU M COMPOBOXKJAATh BBICTYIJICHHE Mpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH
ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC

Ne

HaumeHoBaHue pa3aenoB

KoanuecTBO 4acoB

DJIeKTPOHHbIE (undposbie)

/1 | M TeM NPOrpaMMbl o0pa3oBaTe/ibHbIE PeCypChl
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
padoTsbI padoThI
Paznen 1. ®@u3uka u e€ posib B NO3HAHUHN OKPY’KAIOIIEro MHUpa

1.1.

®usuka — HaykKa o
pupoJie

2

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

1.2.

dusndeckre BEIIMINHEI

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

1.3

EcrecTBeHHO- HAy4YHBII
METOJ TO3HAHUS

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

Hroro no pazneny

6

Paznen 2. IlepBoHavyanbHbIe CBeeHNSI O CTPOCHUH BellleCTBA

2.1.

CrpoeHue BemiecTBa

1

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

2.2.

JBuxxenue u
B3aMMOJCUCTBUE YaCTHUII
BelecTBa

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

2.3.

ArperaTHble
BEIIECTBA

COCTOsAHHUA

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

Hroro no pazgeny

5

1

Pazgen 3. JIBuskeHue u B3auMo/ieiicTBHE TeJl
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3.1.

MexaHudeckoe NBUKECHUE

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

3.2.

WNuepuus, Mmacca,
IJIOTHOCTH

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

3.3.

Cuia. Bune! cun

14

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

Nroro no pazgeny

21

1

Paznen 4. laBiieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB

4.1.

Hasnenue. [lepenaya
JTaBJICHUS

TBEPIBIMH TEIAMH,
JKUJIKOCTSIMHU M Ta3aMH

3

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

4.2.

JlaBneHue KuKoCTU

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

4.3.

ATMochepHOoe 1aBiIeHHE

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

4.4,

JlelicTBuE XKHUJIKOCTU U Tas3a
Ha TIOTPY>KEHHOE B HHUX
TEJI0

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
materialy/materialy-dlya-
organizatsii-distantsionnogo-
obucheniya-fizika-7-9-klassy.html

Hroro no pazgeny

21

Paznen 5. Pabora u MOIIIHOCTB. JHEPIUst

5.1.

PaGora 1 MoLIHOCTH

3

https://mosmetod.ru/metodicheskoe-
prostranstvo/srednyaya-i-starshaya-
shkola/fizika/metodicheskie-
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