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1. IMosicHUTEIBbHAA 3ANIMCKA

Conepxanme IlporpamMbl  HampaBieHO Ha  (OPMHPOBAHHE E€CTECTBEHHOHAYYHOM
IPaMOTHOCTH YYaIlIMXCSl M OPraHU3aldi0 U3ydyeHHUs (HU3UKU Ha JeITEIbHOCTHOM OocHOBe. B Hel
YUUTBIBAKOTCSI BO3MOXHOCTHU npeaMera B peanusauuu TpedoBanuii @I'OC OO0 k miaHUpyeMbIM
JUYHOCTHBIM M METalpeIMETHBIM pe3ylbTaTaM OOydY€HHUs, a TaKXKe MEXIIPEIMETHbIE CBS3U
€CTeCTBEHHOHAYYHBIX Y4EOHBIX IMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs.

Paboyas nporpamma 1o ¢pu3nke Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs COCTAaBIICHA HA
ocHoBe IlpumepHoii paboueii mporpammbl mo ¢usuke, KoHuenumu mnpenonaBaHusi y4eOHOTO
npeaMera «@usuka» u [IpumepHOil mporpamMMbl BOCIIMTAHUS B 00pa30BaTENIbHBIX OpraHU3aIUsaX
Poccuiickoit @enepanuu, peanu3yonMx OCHOBHbIE 001I€00pa30BaTEIbHbIE TPOIPAMMBIL.

[IporpamMmma ycTaHaBiIMBaeT pacrmpeaeiieHne yueOHoro marepuaia mo rojaM oOydeHus (1o
KJlaccaMm), TOCJIEIOBATEIbHOCTh M3YyYEHHs] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOIO
coJiep’KaHus M y4€Te BO3pPACTHBIX OCOOEHHOCTEH ydalluxcs, a TakkKe IJIaHUPOBAaHUE C yKa3aHUEM
KOJIMYECTBA YacOB HA U3yUEHHUE KaXKI0M TEMBI.

2. O0mas xapakTepucTHKa y4eOHoro npeamera «®uznka»

Kypc ¢usuku — cucremooOpa3syromuil /Uis €CTEeCTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MIOCKOJIBKY (PM3MYECKUE 3aKOHBI JIS)KaT B OCHOBE NPOLECCOB U SIBJICHHUM, M3ydyaeMbIX XUMHEH,
ouosoruei, acrpoHomueil 1 pusndeckoi reorpadueit. Pusnka — 3T0 NPEAMET, KOTOPBIH HE TOJIBKO
BHOCUT OCHOBHOH BKJIaJl B €CTECTBEHHOHAYUHYIO0 KapTHHY MHpa, HO U MPEJOCTaBIseT Haubosee
sICHbIE 00pa3libl IPUMEHEHUSI HAyYHOTO METO/a MO3HaHUs, T. €. C0c00a MOMyYeHHsI JOCTOBEPHBIX
3HaHuK o mupe. Hakonen, ¢usmka — 310 mpenaMer, KOTOPBIH HApsAy C APYTHMH €CTECTBEHHO
Hay4YHBIMU MPEAMETaMU JOJDKEH JaTh IIKOJIbHUKAM MpeACcTaBieHue 00 YBIEKaTeIbHOCTH HAYYHOTO
UCCIIEIOBAHUS U PAJOCTH CAMOCTOSITEILHOTO OTKPBITHS HOBOTO 3HAHUSI.

Onna w3 raaBHBIX 3a/a4 (U3HYECKOTrO 00pa30BaHUS B CTPYKType 0OIero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH W MHTepeca K HayKe y OCHOBHOM
Macchl oOydarouuxcs, KOTopble B JajbHeilneM OyayT 3aHSATHl B caMblX pa3HOOOpa3HbIX chepax
nestenpHOCTH. HOo He MeHee BakHOI 3a/aueil sIBNISETCS BBISIBIIEHHWE U TOJrOTOBKA TaJaHTIUBBIX
MOJIOABIX JIIOZEM JUIsi TMpOJOJDKEHWS o0pa3oBaHuMs W JajbHeimeld mpodeccHoHaIbHOU
NesITeIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX UCCIIeI0BaHUN U CO3TaHUU HOBBIX TEXHOJIOTHA.

CornacHo mnpuHSATOMY omnpeaeneHuto, «EcrecTBeHHOHay4yHas TIpamMOTHOCTh — 3TO
CIOCOOHOCTh UeI0BEKa 3aHMMATh AKTUBHYIO I'PaXKJAHCKYIO MMO3UIIMIO MO0 OOIECTBEHHO 3HAYMMbIM
BOIIPOCaM, CBS3aHHBIM C €CTECTBEHHBIMM HAayKaMH, MU €ro TOTOBHOCTh HHTEPECOBATHCS
€CTECTBEHHOHAyYHbIMU HUJesIMU. HayuHO TpamMOTHBIN YelOBEeK CTPEMUTCS Y4acTBOBAaTh B
apryMEHTHPOBAHHOM OOCYXKIEHHHM MpoOJieM, OTHOCSIIMXCS K €CTeCTBEHHBIM Haykam |
TEXHOJIOTUSM, YTO TPeOyeT OT HEro CIeAYIOIIMX KOMIIETEHTHOCTEH: HaydHO OOBSCHSTH SBICHUS,
OIICHUBATh M TIOHUMATh OCOOCHHOCTH HAY4YHOIO MCCJIEIOBaHUS, WHTEPHPETUPOBATH NaHHBIE U
WCI0JIb30BAaTh HAy4YHBIEC JI0KA3aTENbCTBA JUIS MOJTy4YEHHUs BBIBOJOB.» M3ydeHue PpuU3MKU CrOCOOHO
BHECTH PELIAONIHNI BKIa] B (GOPMUPOBAHKE €CTECTBEHHOHAYYHOM rPaMOTHOCTH OO0 YUYaIOLTUXCA.

3. Hean nzyyeHusi yuedHoro npeamera «@usnka

Henmn wm3yyeHus (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS ONpEETeHb B
Konnenuuu npenojaBanus y4deOHoro mnpenmera «@Pusmka» B 00pa30BaTeNbHBIX OPraHU3aIMsIX
Poccuiickoit ~®enepanuy, peayn3ylOIUX OCHOBHbIE 00me00pa3oBaTebHBIE  MPOrPAMMBI,
yIBepxkaAEHHON pemenueM Kosuterum MunucrepcrBa mnpocemenuss Poccuiickoin denepannmy,
npoTtoko ot 3 nexadps 2019 r. Ne [1K-4BH.



Lenu uzyuenus gpuzuxu:

— TpHOOpeTeHHe WHTEepeca U CTPEMIICHHS OOYYaIOUIMXCSl K HAyYHOMY H3YYEHHUIO IMPHUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH;

— pa3BUTHE TPEACTAaBICHWH O  HAYYHOM  MeTOoJe TO3HaHus U  (opMupoBaHHE
HCCIIEA0BATEIBCKOTO OTHOLIEHHUS K OKPY/KAIOIIUM SIBJIICHUSIM;

— (opmupoBaHUE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yiibTaTa H3y4eHUsI OCHOB CTPOCHUS MaTEPUU
1 GyHIaMEHTAITBHBIX 3aKOHOB (DH3UKH;

— (QopmupoBaHue NpencTaBIeHUH O PoiaM (PU3MKH IS Pa3BUTUS JPYIrHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH;

— pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oymymieil mpodeccnoHaTbHON NesITeIbHOCTH,
CBSI3aHHOM C (U3UKOH, MOATOTOBKA K JAajbHEHIIeMy 00YYEHHIO B 3TOM HalpaBJIEHUH.

JlocTkeHne 3TUX LieJiell Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMsl 0OecreuyuBaeTCs

pelIeHreM CIEIYIOMINX 3a0ay.

— TpuoOpeTeHrne 3HaHWW O JWCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

— TpHOOpeTeHHe yMEHHWH ONHCHIBAaTh W OOBACHATH (PU3MUECKHE SIBICHHUS C HCIIOJB30BAaHHEM
MOJIyYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEUICHHS MPOCTEHIINX PAcYETHBIX 3a7ad C MCIOIb30BaHUEM (PH3UUECKUX
MoOJIeNield, TBOPUYECKHUX M MPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE yMEHWH HAONIOMaTh TPUPOIHBIE SBICHUS W BBITIOJHATH OMBITHL, JaOOpaTOpHEIE
paboTHI M SKCTIEPUMEHTAIBHBIC NCCIIEAOBAHUS C UCTIOIH30BAaHUEM H3MEPHTEIBHBIX TIPHOOPOB;

— ocBocHHME TpHUEMOB paboTel ¢ wuHMoOpMalueld (QU3MUECKOTO COAEpIKaHUs, BKIFOUAs
MH(OPMALIUIO O COBPEMEHHBIX NOCTIXKEHUSX (DM3HMKHU; aHAIM3 U KPUTHUYECKOE OIICHUBaHHE
nHpopMaIuu;

— 3HAKOMCTBO cO cdepamMu MpPoPeCCHOHATBHON IEATEIHHOCTH, CBSI3aHHBIMH C (U3HKOH, M
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU Ha JOCTHKEHUIX (PU3NUYECKOI HAYKH.

4. MecTto yueOHOro npeamera « ®u3nka» B y4eOHOM IJIaHe

B cootBerctBHM ¢ ®I'OC OOO dusuka sBiasercss o0s3aTENbHBIM MPEIMETOM Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsI.

Ha uzyuenue ¢pu3uku B yueOHOM IUIaHE MIKOJIBI OTBOIUTCS:

— B 7-8 Kiaccax u3 pacuera 2 y4eOHBIX Yaca B HEJIENo, Mo 68 y4eOHBIX 4acoB 3a TOJ IpH
MPOJIOJKUTENFHOCTH y4eOHOTO To1a 34 Heneny,

— B 9 kmacce u3 pacyera 3 yueOHbIX uyaca B Henemto, 102 ygeOHBIX 4acoB 3a TOJ MpU
MIPOJIOJKUTENFHOCTH y4eOHOro roja 34 Henemnu.

5. Conep:kanue yueOHoro npeamera «@usuka

7 KJ1ace

Paznen 1. ®Pusuka u e€ posib B NO3HAHUM OKPYKAIOLIET0 MUPA.

dusuka — Hayka o mpupoze. SBneHus npuponsl. Puznuyeckue sSBICHHS: MEXaHUUYECKHE,
TEIUIOBBIE, AIIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIE, 3ByKOBbIe. DPHU3MUECKUE BeNUYHHBL. 3Mepenue
¢u3nueckux BenuuuH. Pusmyeckue npudopsl. IlorpemHocts u3MepeHul. MexayHapoHas
cucreMa eauHull. EcTecTBeHHOHAy4HBIM METO]| MO3HAHUA: HAOJIOJCHHWE, MMOCTAaHOBKA HAYYHOTO
BOINPOCA, BBIIBI)KEHUE THIIOTE3, SKCIEPUMEHT IO MPOBEPKE THIIOTE3, 0OBSICHEHNE HA0II0JaeMOT0
apneHust. Onucanue pU3NUECKUX SIBICHUH C TOMOILBIO MOJIENIEH.

Jlabopamopusie padbomot

1. Onpenenenue pazMepoB MajbIX TEI.



Pa3nea 2. IlepBoHayabHbIe CBeIeHUS 0 CTPOCHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mmepbl. OIBITHL, J0Ka3bIBAIOIINE
JMCKPETHOE CTpOEHHE BellecTBa. [IBrmkeHne yacTull BemecTsa. CBsA3b CKOPOCTH JIBUKEHUS YaCTHUIL
c Ttemmeparypoid. bpoyHoBckoe nBmxkenue, aud¢ysus. B3aumopeiicTBue dacTHIl BeUIECTBA:
IPUTSDKEHUE U OTTAJIKUBAHUE. ATperaTtHble COCTOSHHMS BELIECTBA: CTPOEHUE Ia30B, KMJIKOCTEH U
TBEPABIX (KPUCTAIUIMUECKUX) Tel. B3auMoOcCBsI3b MeEXIy CBOICTBAaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M HX aTOMHO-MOJIEKYJISpHBIM cTpoeHueM. OcoOEHHOCTH arperatHbix
COCTOSIHUU BOJIBI.

Jlabopamopusie pabomot
1. Ouenka quameTpa aToMa METOJIOM PSIOB (C MCTOIb30BaHUEM GoTorpaduii).

Pa3nen 3. Mexannueckoe JBHKEHUe.

PaBHoMepHOe u HepaBHOMepHOe nBuWKeHHe. Ckopocts. CpemHsisi CKOpOCTb IpHU
HEPAaBHOMEPHOM JBWXXEHUHU. Pacu€T myTu W BpeMEHU [BIKEHHS. SIBJIIeHHE HHEPUHMU. 3aKOH
vHepiuu. BzauMoneiicTBue Ten Kak MpUYMHA M3MEHEHMsI CKOPOCTH ABWKEHHUS Tell. Macca Kak
Mepa uHepTHOCTH Tena. IlnoTHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYN B
enuHulle o6béMa BemiecTBa. Cuia Kak XapakTepucTHKa B3auMojencTBus ten. Cuiia ynpyroctu u
3akoH ['yka. M3MepeHue cuibl ¢ OMOIIBIO JUHAMOMETpA. SIBJI€HHE TATOTEHHS M Cuja TSHKECTH.
Cuna TsbxkecTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CiokeHue CHIl, HAIPaBJIECHHBIX IO
onHou npsMoi. PaBroxelctByromas cwi. Cuna TpeHus. TpeHHe CKOJIbXEHUS U TPEHUE IOKOS.
Tpenue B npupoJe U TEXHUKE.

Jlabopamopnwie pabomut
1. OmnpeneneHve CKOPOCTHM pPaBHOMEPHOIO JBIKEHHUs (LIapuka B KUAKOCTH, MOJENU
ANEKTPUIECKOTO aBTOMOOWIIS U T. T1.)

2. Vamepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.

3.0mpeneneHue MIOTHOCTH TBEPAOTO Tea.

4.3aBUCUMOCTbD pacTsoKeHUs (eopmariun) Ipy>KHUHBI OT TTPHIIOKEHHOM CHJTBI.

5.3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT CHJIbI JIaBJICHUS U XapaKTepa COMPHUKACAIOIIMXCS
MMOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHbIIEHUSI U YBeIHUeHUs NaBieHus. JlaBneHue rasa. 3aBUCUMOCTh
JaBJIeHUd ra3a oT 00béMa, TeMiieparypsl. Ilepenaua naBneHus: TBEPIBIMU TEIAMHU, KUAKOCTAMU U
razamu. 3akoH Ilackansa. [lneBMaTHyeckue MaiiMHBL. 3aBUCUMOCTb JABJICHUS KHAKOCTH OT
riyounsl. I'mapocratuueckuii napajgokce. CooOmiaromuecs: cocyabl. ['napaBinyeckue MeXaHU3MBbl.
Atmocdepa 3emnu u atmMocdepHoe naBieHue. [IpudyuHbI CylecTBOBaHMS BO3IYHIHOM 000JI0YKH
3emnu. Omnbir Toppuuennu. M3mepenune atmochepHOro aaBieHUs. 3aBUCHMOCTh aTMOC(EpPHOTrO
JaBJICHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl ans usmepeHuss atMOC(PEpHOro aBJICHHUS.
JleiicTBHE >KMJIKOCTH U Ta3a Ha MOTPY:KEHHOE B HHUX Teso. BrlTankuBaromiasi (apXxuMeaoBa) CHia.
3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

Jlabopamopnuwie pabomot
1. Onpenenenre BBITAIIKUBAIOIICH CUITBI, IEHCTBYIONICH Ha TENO, MOTPYKEHHOE B KUAKOCTb.

2. KoHcTpynpoBaHue apeoMeTpa.

Pazgen S. PaGora n MOmHOCTb. JHEpPIus.

Mexanuueckast pabota. MomHocTh. Mexanuueckass osHeprusa. KuHerndeckas
noTeHanbHas sHeprus. IIpeBpaiieHre oJHOrO BHJa MEXaHWYECKOM SHEPruu B JApyroil. 3akoH
COXpaHEeHMs SHepruu B MexaHuke. IIpocTble MexaHM3MBI: pblyar, OJOK, HAKJIOHHAS IJIOCKOCTb.
IIpaBuno paBHOBecus pblyara. [IpuMeHeHMe NpaBuiIa paBHOBECHs pbluara K OJIoKy. «30J0Toe
npaBuiio» Mexanuku. KITJI mpoctbix Mmexanu3moB. IIpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Jlabopamopusie padbomot
1. UccnenoBanue ycinoBUid paBHOBECHS pbluara.

2. N3mepenue KI1/] HakIOHHON MJIOCKOCTH.
3. N3y4yeHue 3akoHa COXpaHEHHsI MEXaHUYECKOM 3Heprun



8 kiaace

Paznen 1. TenoBble siBIeHHS.

OcHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUHU CTPOCHUS BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKY/I. OTBIThI, MOATBEPXKIAIOIINE OCHOBHBIE MOJIOKEHUSI MOJICKYJSPHO-
KHHETUYECKOW Teopud. Mojenu TBEPIOTO, JKUAKOTO M Tra3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrannuaeckue u amopdusie tena. OObsiCHEHHE CBOWCTB ra30B, KUJIKOCTEH W TBEPIBIX TE Ha
OCHOBE TIOJIO)KEHUI MOJIEKYISIPHO-KHHETUYECKOU Teopur. CMauynBaHUe W KallWJUISIPHBIC SIBJIICHUS.
TennoBoe pacmmpenue u cxarue. Temrepatypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEILIOBOTO
JBKEHUSI YaCTHII.

Buyrpennsis sueprus. CriocoObl M3MEHEHHS BHYTPEHHEW OHHEprum: Teruionepenaya u
coBepiieHre padoThl. Buapl Temonepenayu: TEMJIOMPOBOJHOCTh, KOHBEKIIHS, W3ITydeHUE.
KonuuecTBo TernoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. TeMmI000MEH U TEINIOBOE PABHOBECHE.
VYpaBuenue TterioBoro Oananca. [lmaBieHne W OTBepAeBaHUE KPHUCTATUYECKUX BEIIECTB.
VnenbHas TteroTta TutaBieHus. [lapooOpasoBanume u kouzaeHcarusi. Hcemapenue. Kunenwue.
VnaenbHas TermiaoTa MmapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIEpaTypbl KHUIIEHUS OT aTMOC(HEpPHOTo
naBieHus. BrakHOCTh BO3yXa. DHEprus TOIUMBA. YJENbHas TeIJioTa cropanus. [IpuHIMIBI
pabotel TeruioBbix aurateneit. KIIJ[ TemmoBoro nBuratens. TemsoBble ABUTATETN W 3alluTa
OKpYXarolen cpeibl. 3aKOH COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MpOIleccax.

Jlabopamopnwie pabomut
1. UccnenoBanue sSIBICHUS TETJIOOOMEHA MTPH CMEIMIMBAHUH XOJIOTHON M TOPSTYEH BOIBI.

2. OnpenerneHne yaeIbHON TEITNIOEMKOCTH BEIIECTBA.
3. OmnpeiesicHre OTHOCUTEIIBHOH BIIAKHOCTH BO3/TyXa.

Pa3znen 2. DiiekTpruyeckne U MArHUTHbIE SIBJICHHS.

DnekTpusaius Tei. J[Ba poja 3JIeKTpUYECKUX 3apsiaoB. BzauMoaencTBue 3apssKeHHBIX TE.
3akon KynoHa (3aBUCHMMOCTbH CHJIBI B3aWMOJIEHCTBUS 3apSKEHHBIX TeJl OT BEJIMYMHBI 3apsioB U
paccTosiHUA MEXAy TelnaMu). IJekTpuueckoe moje. Hampspk€HHOCTb ANEKTPUYECKOro IMOJIA.
[IpuHIUI Cymepro3uIMy  JJIEKTPUUECKHX ToJied (Ha KauyeCTBEHHOM ypoBHeE). Hocutenn
AIIEKTPUYECKUX 3apsIOB. DJIEMEHTapHbIN dneKkTpudeckuid 3apsaa. Crpoenue aroma. [IpoBogHUKN 1
JTURJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEeKTpUYECKU TOK. YCIOBUA CYHIECTBOBAHMS AJIEKTPUYECKOro TOKa. McTouHMKM
MIOCTOSIHHOTO TOKa. JIeHCTBUSL DSIEKTPUUECKOT0 TOKa (TEIsioBOe, XMMHUYECKOE, MarHuTHOE).
DJIEKTPUYECKUIT TOK B XKUJIKOCTSIX M raszax. JJekTpuueckas nenb. Cuiia Toka. DJIEKTPUYECKOe
HanpsbkeHre. COnpoTUBIIEHHE TPOBOJIHUKA. Y AEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH OMa i
yuactka wenu. llocienoBarenbHoe M TMapajulebHOE COEIMHEHUE TMPOBOJHUKOB. Pabota wu
MOIIIHOCTh DJIEKTPHUECKOro Toka. 3akoH JDxoyns—JleHna. DnexTpuueckue Lend ¥ MoTpeOuTenu
ANIEKTpUYECKOii SHepruu B ObITY. KopoTkoe 3ambIKaHUE.

[locrositHHblE MarHuThl. B3auMmopeicTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe TOJIE.
MarnuTtHO€e noJjie 3eMJIM U €ro 3HaueHue A *Ku3HU Ha 3emie. OnblT Dpcerena. MarautHoe mnosie
ANEKTPUUECKOro Toka. [I[puMeHeHne eKTpOMarHuToB B TeXHUKE. JIefiCTBHUE MarHUTHOTO MOJIsI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUIATEIb IOCTOSTHHOTO TOKa. Vcronp30BaHue 3JEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apanes. SIBnenue  anekrpomarHuTHOW — mHAyKuuu. IlpaBuno  Jlenma.
OnektporeHepatop. CrnocoObl TMONyYeHUS JIEKTPUUYECKON DJHEPrHH. DIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jlabopamopnwvie pabomot
1. COopka AeKTprUYecKO 1eMu MOCTOSIHHOTO ToKa. V3MepeHue Cuiibl TOKa.

2. 3mepeHune HapsHKeHHUsL.

3. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 PE3UCTOP OT HAMPSIKECHUS.

4. MI3amepeHue U peryupoBaHUe CUITbI TOKA

S5.IIpoBepka mpaBuiIa CIHOXKEHHUS HANPSHKEHWH TMPH  TOCIEJOBATEIFHOM COCIMHEHUU JIBYX
PE3UCTOPOB.



6. [IpoBepka nmpaBuiia Ui CHJIbI TOKA IPH MapajuieIbHOM COCJMHEHHU PE3UCTOPOB.

7. Onpenenenne paboOThI AMEKTPUIECKOT0 TOKA M MOITHOCTH TOKA B PE3UCTOPE.

8. 3aBucuMocCTH B3aHMOI[eI>iCTBHSI KaTyIIK1M ¢ TOKOM U MarduTa OT CHUJIbI TOKa W HAIlIpaBJICHHUA TOKa
B KaTyILKE.

9. KoncrpynpoBanue u u3ydeHue paboThl 3JEKTPOIBUTATEIIS.

10. MccnenoBanue sSBIICHUS 3JIEKTPOMArHUTHON WHTyKITHH

9 kJjaacce

Pa3nes 1. Mexannueckue siBjieHusi. MexaHu4eckoe ABHKeHHe.

MarepuanbHast Touka. Cucrema orcuéta. OTHOCUTEIBHOCTh MEXAHMUYECKOIO JBUKECHMUS.
PaBHOMepHOE npsiMonuHEHOe BMkeHue. HepaBHOMepHOe mpsiMonimHeiiHoe aBrkeHue. CpeaHsis
U MTHOBEHHas CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM JBMKEHUU. YCKopeHHe. PaBHOyckopeHHOe
npsiMoJinHeiiHoe aBmkeHue. CBoOoaHoe naneHue. OnbiTel ["anunes. PaBHOMepHOE ABMKEHUE 1O
okpyxkHoctu. llepuon wu wyacrora oOpamenus. JluHeliHas W yriioBas  CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

IlepBbiii 3akoH HprotoHa. Bropoi 3akon Herotona. Tperwmii 3axkon Hperorona. IlpuHiummn
cyneprio3unuu cwil. Cuna ynpyroctd. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbXEHHS, CHIIa
TPEHUS MOKOs, Apyrue BUabl TpeHHus. Cuila TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEHHe
cBoboaHoro mnazeHus. JIBwkenue ruianer Bokpyr Comnpna. IlepBas kocMuyeckass CKOpPOCTb.
HeBecomocTth u meperpysku.

PaBHOBecue marepuanpHOU Touku. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEpIOTO Tema ¢
3aKpEIUIEHHOMN 0ChIO BpaieHuss. MoMeHT cwiibl. LIeHTp TshkecTh.

Nmnynec Tena. M3menenue umnynbca. MMmynabc cuiibl. 3aKOH COXpPaHEHHUS HMITYJIbCA.
PeaktuBHOE nBwkeHne. MexaHnuueckas paboTa ¥ MOIIHOCTh. PaboTa CHII TSDKECTH, YIPYrOCTH,
TpeHus. CBsA3b 3Hepruu U pabotsl. [loTeHnmanbHast 3Heprus Tena, MOJHATOrO HaJl OBEPXHOCTHIO
3emau. [loTeHumanbHass »HEprus cxaTol mnpyxuHbl. KuHetmyeckas »sHeprus. Teopema o
KMHETUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTHH.

Jlabopamopnwie pabomut
1. Onpenenenue yCKOpeHUs Tella MpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.

2. HccnepgoBaHue 3aBUCMMOCTH TYTH OT BpPEMEHM IPH PaBHOYCKOPEHHOM JBMXKEHUH 0€3
HavyaJbHOUN CKOPOCTH.

3. U3mepenue yckopeHus cBOOOTHOTO MaJeHHUS.

4. VccnenoBanue 3aBUCUMOCTH CHJTBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJILHOTO JIaBJICHUSI.

5. Onpenenenue K03pHUIMEHTA TPEHUS CKOJIbKEHUS.

6. OnpeneneHue KECTKOCTU MPYKUHBI.

7. OmpeneneHue pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JIBHXKEHUH Tella MO0 TOPU30HTAIBHOM
MTOBEPXHOCTH.

8. Ompenenenue pabOTHl CUIIBI YIPYTOCTH MPU MOABbEME I'py3a C UCHOIB30BAHUEM HETIOABUKHOTO
Y TIOJIBKHOTO OJIOKOB.

9. U3ydeHue 3akOHa COXpaHEHUsS YHEPTUU.

Pazngen 2. Mexann4yeckue KoJ1e0aHUs U BOJIHDI.

KonebarenbHoe nBumxeHne. OCHOBHBIE XapaKTEPUCTUKU KONEOAHUM: MEpHOJ, YacToTa,
amruiutyna. Marematuyeckuii W TPYKHUHHBIM  MasTHUKH. [IpeBpamieHue »Hepruu Mpu
KoJebaTeNbHOM JBWKEHUU. 3aTyxarolie konebanus. Beinyxaennsle konebanus. Pesonanc.

Mexannyeckue BoJiHBL. CBOICTBa MeXaHWYecKMX BOJH. [IpofoipHBIE M MONEpeyHbIE
BOJHBI. JIIMHA BOJHBI U CKOPOCTH €€ pacmpocTpaHeHus. MexaHndecKue BOJHBI B TBEPAOM Tele,
ceiicMuueckre BOJHBI. 3BYK. | pOMKOCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. UH(dpa3Byk u
yIBTPa3BYK.

Jlabopamopnwie pabomoi
1. OnpeneneHne YacTOTHI U MepHOJIa KOJIeOaHH MaTeEMaTHUYEeCKOTO MasiTHUKA.
2. OmnpeneneHue 4acTOThI U IEpUOAa KOJIeOaHNU! IPY>KUHHOTO MasTHHUKA.



3. UccnenoBanue 3aBUCUMOCTH MEpHO0/1a KoJIeOaHUi MMOABEIICHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
4. ViccrnienoBanue 3aBUCUMOCTH MEPHOAA KOJICOaHUH MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.

Pa3nen 3. DjIeKTPOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
Ixama QJICKTPOMArHMTHBIX BOJIH. Hcnonp3oBanne OJICKTPOMArdHMTHBIX BOJIH JJIA COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Pa3nes 4. CBeroBble siBJIeHUS

JlyueBas mopenp cBera. Mcrounuku csera. I[IpsMoimHeENHOE pacnpoCTpaHEHHE CBETA.
3armenust ConHua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akOH OTpa)K€HUS CBETa.
[Ipenomnenue cBera. 3akoH IpesnomiieHUs cBeTa. lloaHOe BHYTpPEHHEE OTpaKEHHE CBETa.
Hcnonp30BaHNe MOTHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX cBeTOoBoAax. JImH3a. Xox myden
B nuH3e. Onruueckas cucrema (ortoammapaTa, MUKPOCKOINA W TellecKoma. [71a3 kak omnTuuyeckas
cucteMa. biM30pyKOoCTh M JambHO30PKOCTh. PasnmokeHue Oenoro cBerta B croekTp. OMBITH
Herotona. CnoxeHnue cekTpaibHbIX 1[BETOB. Jlucriepcus ceTa.

Jlabopamopusie pabomot
1. N3yuenue xapakTepuCTUK N300paKeHUs IPEIMETA B IJIOCKOM 3€pKaje.
2. VccnenoBanue 3aBUCUMOCTH yIila MPETOMIICHHS CBETOBOTO JIyda OT yriia MaJeHHsl Ha TPaHHIIe
«BO3TyX-CTEKIIO.
3. Onpenencare POKYCHOTO PacCTOSHUS M ONTHYCCKON CHITBI COOMPAIONICH JTUH3BI.
4. TlomyueHnue n300paxeHU ¢ TOMOIIBIO COOUPAFOIICH JIMH3HI.
5. Paznoxxenue 6enoro ceera B CIIEKTP.

Pa3nen S. KBaHnTOBBIC SIBJICHUS.

Omnwiter Pe3epdopna u nmnanerapHas mMozenb aroma. Moaens atoma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JIuHeluaTsie ClIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. CTpoeHHE AaTOMHOTO sapa.
Hyknonnass ™onens aroMHoro sigpa. M3orombl. PanuoakTuBHble mpeBpamieHus. I[lepuon
noJiypacnajza aToOMHBIX siiep. SlnepHble peakuuu. 3aKOHbI COXpPaHEHMs 3apsI0BOTO U MaccOBOTO
yrcesl. DHEPrus CBsI3U aTOMHBIX sijiep. CBsA3b Macchl U dHEpruu. Peakuuu cuHTe3a U JefeHus aaep.
Uctounuku sneprun ConHua u 3BE€31. AnepHas sHepretuka. JeicTBus paiuoakTUBHBIX U3Ty4EHHUI
Ha KMBBIE OPraHU3MBbIL.

Jlabopamopnwie pabomut
1. HaGmroieHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YaCTHUIIBI IO TOPMO3HOMY MYTH (110 hoTorpadusim).
3. 3mepenue painoakTUBHOTO (OHA.

Pa3nes 6. [loBTOpUTEILHO-00001Aa K0 LM i
[ToBTOpUTENBEHO-0000IIAIOIINKA MOIYIb MPEJHA3HAYECH ISl CUCTEMATH3aluu U 00001IeHus
MIPEIMETHOTO COJIEPKAaHUA M OMbITa ACSITETbHOCTH, MPUOOPETEHHOTO MPHU M3Yy4EHUH BCEro Kypca
bu3uky, a Takke Uil MOArOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHY MO (U3MKe s
oOyuaronuxcs, BbIOpaBIIMX O3TOT Yy4yeOHbIH mpeamer. I[lpu uU3ydyeHUM JAHHOTO MOMYIS
peAM3yIOTCS U CUCTEMATH3UPYIOTCS BHJBI JCSITENFHOCTH, HA OCHOBE KOTOPBHIX 00eCIeYrBacTCs
JNOCTHKEHHE TPEAMETHBIX M  METalpeJMETHBIX IUIAHUPYEMBIX pe3ylbTaToB  0OydeHwus,
(dbopMupyeTcsl ecTeCTBEeHHOHAy4Has T'PaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBaHUS
SIBIICHUW TPUPOJIBI U TEXHUKHU, OBIAJICHUE YMEHUSMU OOBSCHATH (PU3MUECKUE SBICHUS, TPUMEHSS
MOJTy4eHHbIE 3HAHUS, PENIaTh 3aJa4l, B TOM YHCJI€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHUMNIMAIBHO N1€ATETBHOCTHBIM XapaKTep JaHHOTO paslieia peanu3yercs 3a CYET TOro,
YTO y4YalllUeCs BBIMOJHSIOT 3aaHUsl, B KOTOPBIX UM IMPEJIaraeTcs:
— Ha OCHOBE MOJYYEHHBIX 3HAHHMHA pacCro3HABaTh U HAYYHO OOBSICHATH (PU3NYECKUE SBICHHS B
OKpYXalollel MpUupoie ¥ NOBCEIHEBHOM KU3HU;
— HCIIOJIb30BAaTh HAYYHBIE METOJbI HWCCIENOBaHHS (DU3MUECKUX SIBICHUIM, B TOM 4YHCIE JIs
MIPOBEPKHU THUIOTE3 U MOJYyYEHUSI TEOPETUUECKUX BHIBOJIOB;



- OG’LHCHSITB HaqubIe OCHOBBI HaI/I6OJIee BaXXHBIX ,[[OCTI/I)KCHI/Iﬁ COBpeMeHHbIX TGXHOHOFHﬁ,
HaHpI/IMep, HpaKTI/I‘IeCKOI‘O HUCIIOJIB30BAHUS paSHI/I‘-IHBIX HNCTOYHHUKOB BHCPFI/II/I Ha OCHOBC 3aKOHa
HpeBpaH_IeHI/ISI )41 COXpaHeHI/ISI BCEX U3BCCTHBIX BUJI0OB BHCPFI/II/I.

Pazmen 3aBepimaeTcsi TpOBENCHHEM IHUATHOCTUYECKON M OILIGHOYHOW pabOThI 3a Kypce

OCHOBHOM HIKOJIBI.

6. [lnanupyemblie o0pazoBaTesibHbIE Pe3yabTAThI

6.1 JIMYHOCTHBIE Pe3yJIbTAThI
Ilampuomuueckoe socnumanue:

— TPOSBIICHHE WHTEpPEca K HMCTOPUH W COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (PU3nyYecKon
HayKH;

— IIEHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u 0yxo8Ho-HpascmeeHHoe 60CnUmaHnue:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKJIEHHUU OOIIECTBEHHO 3HAYMMBIX U ITUUYECKHX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUHN (U3HKY;

— OCO3HaHHE BXHOCTH MOPAITBHO-ITHYECKUX IMPUHIIMIIOB B ICATEIILHOCTH YUEHOTO.

Ocmemuyeckoe BOCTIUTAHUE:

— BOCHPUSITHE 3CTETUUYECKHX KauyecTB (U3MUECKOM HayKd, €€ TapMOHUYHOTO IOCTPOCHHS,

CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.
Llennocmu nHayuno2o nosHauus.

— OCO3HaHHWE LIEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOTO HHCTPYMEHTa IO3HAHUS MUDA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYPHI;

— pa3BUTHE HAYYHOU JTH0O03HATEIHLHOCTH, MHTEPECA K UCCIIEeI0BATENbCKON JeSITENbHOCTH.

Dopmuposanue Ky1bmypsbl 300p08bs U IMOYUOHANLHO20 ONA2ONONYYUA.

— O0CO3HaHME IIEHHOCTH 0e301acHOro o0pasa >KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
Ba)KHOCTH MpaBUJI 0€30MaCHOTO MOBEIEHUSI Ha TPAHCIOPTE, Ha JI0POTax, € SJIEKTPUUECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIIHUX YCIOBUSIX;

— chopMHUPOBAaHHOCTH HaBbIKA peduieKCUU, IPU3HAHHE CBOETO IpaBa Ha OMIMOKY U TaKOTO K€
IpaBa y Ipyroro 4ejaoBeKa.

Tpyoosoe éocnumanue:

— aKTHUBHOE y4acCTHE B PELICHUH MPAKTUYECKUX 33/a4 (B paMKax CeMbH, IIKOJbI, FOPOJIa, Kpas)
TEXHOJIOTMYECKON M COIMAIBbHOM HANPABIEHHOCTH, TPEOYIOMIMX B TOM YUCIe U (PUBUYECKUX
3HAHUH;

— HHTEepec K MPaKTUYECKOMY U3yUeHUI0 podeccuii, CBI3aHHBIX C (PU3UKOM.

OKonoeuueckoe gocnumanue:

— OpHeHTalusi Ha TMpUMEHeHHe (HU3WYECKHX 3HAHMWM [Js pelieHus 3axady B 00JacTu
OKpYXaIOLEH Cpe/ibl, IJIaHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIIEICTBUM 1JIs
OKpYXarollen Cpebl;

— O0CO3HaHHE II00ATBFHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHusl.

Aoanmayus obyuarowe2ocs K UsSMeHAIOWUMCS YCA0BUAM COYUATLHOL U NPUPOOHOLL CPeObl:

— MOTpeOHOCTh BO B3aMMOJICHCTBUH MPU BBIMOJHEHUU HCCIEAOBAHUN U IPOEKTOB (pru3mueckoi
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHUX;

— TOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AESATEIbHOCTD;

— moTpeOHOCTh B (OPMHUPOBAHUHU HOBBIX 3HAHHI, B TOM YHcIie (GOpMyTUPOBATh UJIEH, TIOHATHS,
TUTNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

— oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;

— MJaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHMIA,

— CTpeMIIEHHE aHAIM3UPOBATh U BBISBIISATH B3aMMOCBS3U MPUPOIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIONIB30BaHUEM (PU3NUECKUX 3HAHUI;



OLICHKA CBOMX JCUCTBUM € Yy4ETOM BIIMAHMS Ha OKPYXKAIOIIYI0 Cpely, BO3MOXKHBIX
1J100aJIbHBIX TOCJIEICTBUH.

6.2 MeranpeaMeTHbIe pe3yJIbTaThl

6.2.1. YHuBepca/ibHbIe MO3HABATE/IbHBIE NelicTBUS
Basoswvie nocuueckue oeticmeus:

BBISIBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MIPU3HAKN 0OBEKTOB (SBICHHA);

yCTaHABIIMBATh CYIIECTBCHHBIN TpPH3HAK KIacCU(UKAUKA, OCHOBAHWS JUII OOOOIICHHS W
CpaBHEHMUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYMS B paccMaTpUBaeMbIX (pakTax, AaHHBIX U
HaOIOCHUSAX, OTHOCSAIIUXCS K (PU3UYECKUM SIBIICHUSM;

BBIABJIATE TMPUYUHHO-CIICACTBCHHBIC CBA3HM IIPU  HU3YYCHUH (1)I/ISI/ILI€CKI/IX SBJICHUN W
IIpOLECCOB; JcJ1aTh BBIBO/IbI C HCIOJIb30BAHUEM  ACAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJ'IIO‘~IeHI/II\/’I, BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/IT-I€CKI/IX BCJINYNH,
CaMOCTOSITENIbHO BBIOMpATh croco0 penieHus ydeOHOM Qu3nmyeckoil 3anauu (cpaBHEHHE
HECKOJIbKUX BAPHAHTOB PELICHHs, BEIOOp HanboJIee MOIXOIAIIEro ¢ y4éTOM CaMOCTOSATENIFHO
BBIJICTIEHHBIX KPUTEPHEB).

baszosvie uccneoosamenvckue oelicmeusi.

HCIO0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;

MPOBOJUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIM (uU3HuecKuit
9KCIIEPUMEHT, HEOO0IbIIIOE HCCTeI0BaHne (PU3UUYECKOTO SIBICHHUS;

OIICHUBAaTh Ha NPUMEHHMOCTb MU JOCTOBEPHOCTh HH(POpPMAIUIO, MOJYYEHHYIO B XOJ€
WCCIEA0BaHUS WM KCIIEPUMEHTA;

CaMoOCTOSITENIbHO (OPMYIUPOBaTH 000OIIEHUS W BBIBOJBI IO PE3YJIbTaTaM MPOBENEHHOTO
HaOJI0ICHUS, OTIbITA, UCCIIEIOBAHMS;

MIPOTHO3UPOBATh BO3MOKHOE JaibHeWIIee pa3BUTHE (PUINYECKHX MPOILECCOB, a TaKkKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Paboma ¢ ungopmayueii:

MPUMEHATh pa3IMYHble METOJbl, HMHCTPYMEHTHl U 3alpochl IpU IOUCKE u O0TOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (u3nueckoit 3a1a4u;
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(DOPMALIUIO PA3TUYHBIX BUOB U
(dhopM mpencTaBICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMaNbHYIO (QopMy TNpeiacTaBieHus HWHGOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 33Jaul HECIIOKHBIMU CXEMaMH, IuarpaMMaMu, WHOU rpadukoi
Y UX KOMOMHAIIMSIMH.

6.2.2. YHuBepcalibHble KOMMYHMKATHBHbIE 1eficTBUS
Obwenue:

B X0I€ O6C}’)KI[€HI/I${ y‘IC6HOl"O Marepuraia, pe3yjibTaToOB J'Ia60paTOprIX pa60T H IIPOCKTOB
3a1aBaThb BOIIPOCHI 110 CYIICCTBY 06cy>1<z[aeM0171 TCEMBI U BBICKA3bIBATh NACH, HAIICJICHHBIC HA
PCUICHHUC 3aJlaYX U IIOJACPIKAHUC 071ar0’KeIaTeIbHOCTH 06H_ICHI/I$I;
COIIOCTAaBJIATL CBOU CYXICHUA C CYKACHUAMU ANPYTHUX YUYACTHHUKOB AHaJIora, O6H8.py>I(I/IBaTL
pas3jiniaue U CXo0ACTBO HO3HHHﬁ;
BbIpaKaTb CBOIO TOYUKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX;
HY6J'II/ILIHO NpEACTaBJIAThL PE3YJIbTAThl BBINIOJIHCHHOI'O (I)I/ISI/ILIGCKOFO OIIbITa (BKCHepI/IMeHTa,
HUCCICIOBaHus, HpOCKTa).

CosmecmHast 0essmenrbHOCHb (COMPYOHULeCnB0):

MOHMMAaTh M MCIOJB30BaTh IMPEUMYLIECTBA KOMAaHIHOM M WHAMBHIYaJIbHOM paboOTHl MpU
peleHN KOHKPETHON (PU3NYeCcKOil MpoOIemMbl;

IIPUHUMATD L€ COBMECTHOM EATEILHOCTH, OPraHU30BBIBATh ICHCTBUSA IO €€ JOCTUKEHHUIO!
pacrpenesaTh pojiu, 00CYKJIaTh MPOLECCHl M Pe3yabTaThl COBMECTHOM paboThl; 00001IIaTh
MHEHUS HECKOJIBKUX JIFO/IEH;



— BBIMOJIHATH CBOIO YacThb pPa0OTHL, JOCTUTAas KAueCTBEHHOTO pe3ylbTaTa II0 CBOEMY
HaIpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C APYTrUMH WICHAMH KOMAaH/IbI;

— OIICHMBATh KAauyeCTBO CBOETO BKJIAga B OOLIMIA MPOIYKT MO KPHUTEPHSIM, CAMOCTOSITEIHHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

6.2.3. YHuBepcajbHbIe peryJasiTUBHbIE 1eiiCTBHUS.
Camoopeanuzayus:

— BBIIBJIATH NPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYalHsAX, TPEOYIOIIMX ISl pEIIeHUs
(bU3NIEeCKUX 3HAHUM;

— OPHUEHTHUPOBATHCS B PA3IMUYHBIX MOIXO0/aX MPUHATHS PEUICHUH (MHANBUAYyATbHOE, IPUHSITHE
pellIeHUs B IpyIIe, IPUHITHE PELLICHUI TPYyNIoil);

— CaAMOCTOSATENBHO COCTaBJATh AITOPUTM pemieHHs (PHU3MYECKOW 3aJadd WM  TUTaHa
WCCIIEIOBaHUS € Y4YETOM HMEIOIIMXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeJIaraeMble BApUaHThI PEIICHH;

— JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camoxonmpons (peghnexcus):

— JaBaTh aJIEKBaTHYIO OIICHKY CUTYAIlUH M MpeyIarath IuiaH e€ N3MEHECHHUS;

— OOBSCHATH TNPHUYMHBI JIOCTH)KCHUS (HEIOCTW)KEHHWs) PE3YyNbTAaTOB JAEATEIBHOCTH, IaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTh KOPPEKTHBBI B JESATEIHHOCTh (B TOM YHWCIIE B XOJ BBITIOJHEHUS (DU3HUYECKOTO
WCCIIE/IOBAaHUS WJIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSTENHCTB, N3MEHUBIINXCS CHUTYAIHH,
YCTaHOBJIEHHBIX OINOOK, BOSHUKIIUX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBHE PE3yJbTaTa e M YCIOBHSIM.

IOMOYUOHANBHBLI UHMETLIEKTN.

— CTaBUTb ce0s Ha MECTO JIPyroro 4ejloBeKa B XOJA€ CIOpa WM JAUCKYCCUU HAa HAy4YHYIO TEMY,

MIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYToro.
Ipunsmue cebs u Opyeux:

— IPU3HABATh CBOE MPaBO Ha OMIMOKY MPHU pEeIIeHUH (PU3MUECKUX 3a/1ad UM B YTBEPKICHUAX

Ha Hay4HbIE TEMbI U TAKOE K€ IIPABO JIPYroro.

6.3. IlpeamMeTHble pe3yabTaThl

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPakaTh CHOPMHPOBAHHOCTH Y
00yJaromuXxcst CICAYIONINX YMEHHIHA:

7 kaacce

1) ucnonvzosamv nousmus: (HU3NUYECKUE W XUMHUYECKHE SIBICHHS;, HaOIIOICHHE,
AKCIIEPUMEHT, MOJEJb, THIIOTE3a; CAUHUIBI (U3MUECKUX BEIMYHMH, aTOM, MOJIEKYJa, arperaTHbie
COCTOSIHUSI BeleCTBa (TBEPMIOE, JKUIKOE, ra3000pa3HOE); MEXaHUYECKOE IBIKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHUS, paBHOACHCTBYOIIAs CHI, AedopMmarws (yrnpyras,
TUTACTHUYECKAs ), HEBECOMOCTb, COOOIIIAOIINECS COCY/IbI;

2) pazauuamo serenus (quddy3us; TEIUIOBOE JABMKEHUE YACTHUI] BEIECTBA; PABHOMEPHOE
JIBYDKCHUE; HEPABHOMEPHOE JIBHKCHHUE, MHEPIIUS; B3aUMOJICHCTBUE TEJl; paBHOBECHE TBEPIBIX TEJ C
3aKpeIIEHHON OChIO BpallleHHs; Tepefada JaBleHUs TBEPABIMU TelaMU, KUAKOCTIMU U Ta3aMu;
aTMocepHOe TaBiIeHHE; TUTABAHKUE TEJ;, MIPEBPAIICHUS MEXaHUUYECKOM SHEPryuu) Mo OIMUCAHUIO UX
XapaKTEepPHBIX CBOMCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHHE,

3) pacnosnasame npossieHue U3YYEHHLIX QUIUUECKUX SGNCHUL 8 OKPYICAIOWeM Mupe, 8
mom yucie uzuueckue s6l1eHus 6 npupode: MPUMEPHl ABIKEHUS C PAa3TUYHBIMH CKOPOCTSMHU B
KUBOM M HEXUBOW TMpuUpoje; [IEHCTBHUE CHIIBI TpPEHHS B TPHUPOJE U TEXHUKE; BIUSHUE
aTMoc(epHOTO JaBIICHUS Ha KUBOUM OpraHu3M; IIaBaHUE PhIO; phIUark B TEJE YeIOBEKa; IPU 3TOM
MEePEeBOJIUTh MPAKTHYECKYIO 3a7adyy B YUeOHYIO, BBIIENATH CYIIECTBEHHBIE CBOMCTBA/NMPU3HAKU
(bu3HYECKUX SBJICHUN;

4) onucvieamv uzyueHHvle C8OUCMEA Mel U pusudeckue s61eHUs, UCNOIb3YSA usudecKue
genuuuHbl (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIa
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YIIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHJIa TPEHHs, JaBlieHHe (TBEPAOTO Tena, JKUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIA, MEXaHWYecKas pabdoTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIBI,
KOA(Q(QHUIMEHT TOJIE3HOTO [EHCTBUS MEXaHH3MOB, KWHETHYECKas M MOTEHIMAJIbHAs SHEPIus);
MPAaBUIBLHO TPAKTOBATh (PM3NUECKUN CMBICI UCTIOJIb3YEMbIX BEJIMYMH, UX O003HAYCHHS M €IUHUIIBI
(GU3NYEeCKUX BETUYMH, HAXOIUTh (OPMYIBI, CBSA3BIBAIONINE JAHHYIO (H3UYECKYIO BEIMYHMHY C
IPYTrUMH BeTUYMHAMH, CTPOUTH TPAPUKH N3YYCHHBIX 3aBUCUMOCTEH (PU3HUECKIX BEINYHH;

5) xapaxmepuzosamso ceoticmea men, gusuueckue s181eHUsL U NPOYECChl, UCTIONB3Ys TPaBHIIa
CIIoXeHMs cul (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUIIO
paBHOBecHusl pbrdara (0J0Ka), «30JI0TO€ TPABUIO» MEXaHHKH, 3aKOH COXPAaHEHHS MEXaHWYEeCKOH
SHEPTHUU; MIPH 3TOM JIaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3AIHMCHIBATH €0 MAaTEMAaTUIECKOE
BBIPaKCHHUE;

6) 0bwvscHAMb usUUecKUe SI8NEHUs, NPOYECCbl U CEOUCMBA Mell, B TOM YKCIIC U B KOHTEKCTE
CUTyalluli TPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH NPUYHMHHO-CIICIICTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHHME M3 1-2 JOrM4yeckux maroB ¢ oOmopod Ha 1-2 H3y4EeHHBIX CBOWCTBa
(bu3nYecKuX sIBJICHUH, (PU3MUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

7) pewamsv pacuémuvle 3a0auu B 1-2 [EHCTBHUS, WCIOJB3YsS 3aKOHBI U (OPMYIIBI,
CBSI3bIBarOIIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCIOBHUS 3aJayll 3alUCHIBATh KPAaTKOE
YCIIOBHE, TOJCTABIATh (PU3MUECKHE BETUYMHBI B (OPMYIBI M MPOBOJUTH PACUYETHI, HAXOAUTH
CTpaBOYHBIC JJaHHBIC, HEOOXOMMBIE JUTSI PEIICHHs 33/1a4, OLICHUBATh PEATMCTHYHOCTD IOTydeHHON
(hbMBUYECKON BEITUYHHBL;

8) pacnosznasame npobnemol, KOmMoOpvie MOICHO pewiums Npu NOMOWU PUUYECKUX
Memooog, B OIUCAHWW WCCIENOBAHHUS BBIENATH MPOBEPSIEMOE MPEIIOI0KEeHNE (THUTIOTE3Y),
pa3nuyaTh U HHTEPIPETHPOBATH MOTYICHHBIH PE3yIbTaT, HAXOAUTH OMIMOKH B XOJI€ OTIBITA, JAETIaTh
BBIBOJIBI 110 €r0 Pe3ysbTaTaM;

9) nposooumsv onvimel nO HAOIVOCHUIO PUULECKUX AGLEHUL ULU PUUYECKUX CEOUICME ME.
dbopMynupoBaTh NIpOBEpsieMble MPEANOJIOKEHUs, COOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
000pynOBaHus, 3aMUCHIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOJIBI;

10) ewinonnsme npsimvle uzmepenusi PacCTOSHUS, BPEMEHH, MAcChl Teia, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HUCIOJb30BAaHHUEM AHAJIOTOBBIX U LU(POBBIX MPHOOPOB; 3aMHCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 3a/JaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHU;

11) nposooums ucciredosanue 3a6uUcCUMOCmU OOHOU (HUUUECKOU BeIUYUHbL OMm OpY2oll
C UCHOJB30BAaHUEM MPSAMBIX U3MEPEHHI (3aBUCUMOCTHU IIyTH PAaBHOMEPHO IBMXKYILETOCs Teja OT
BpEMEHHU JBMKECHMS TEJa; CHJIbI TPEHUSI CKOJIbKEHHS OT CHJIbl JIaBJEeHHs, KadecTBa oOpabOTKu
MOBEPXHOCTEH TeNl M HE3aBHUCUMOCTH CHJIbl TPEHUS OT IUIOIIAJU COMPUKOCHOBEHHS TEN;, CHJIbI
YIOPYrOCTH OT YIUIMHEHUS MPYKUHBI; BBITAJKUBAIOLIEH CUJIBI OT 00bEMa NOTPYKEHHON YacTH Tejia
U OT TUIOTHOCTH KHMJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TNIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO; YCIOBUH IJIaBaHUS TeJ, YCIOBHM paBHOBECHS pbluara U OJOKOB); y4acTBOBATh B
IUIAHUPOBAHUM Y4EOHOTO HCCIIEOBaHMsI, COOMpaTh YCTAaHOBKY U BBHIMOJHATH W3MEPEHUs, CIEIys
MPeIOKEHHOMY TUIaHy, (UKCHUPOBATh pe3yibTaThl IOJYUYEHHON 3aBUCUMOCTH (PU3MUECKHUX
BEIMYMH B BHUJE IMPEAJIOKEHHBIX TaOnull W TrpapuKoB, JelaTh BBIBOJABI IO pe3ylbTaTam
HCCIIEeIOBAHUS;

12) nposooums KoceenHvie uszmepeHus Gusuveckux eenuuuH (MIOTHOCTh BEIIECTBA
AKHUJIKOCTH M TBEPJOTO Tela; CHJIa TPEHUS CKOJIbKEHUS; JaBJICHUE BO3/lyXa; BBITAIKHBAIONIAs CUIIA,
JeUCTBYIOIIasl HA MOTPYKEHHOE B JKUAKOCTh TENO; KOAPPUIMEHT MOJIE3HOrO JEHCTBHS MPOCTHIX
MEXaHU3MOB), Clelysd MpPeVIOKEHHOW HWHCTPYKLMHU: TPH BBHIMOJHEHUM HU3MEpeHUil coOuparh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATh 3HAUCHHE UCKOMOM BEJTMUNHBI;

13) cobmooams npasura mexwuku 6Gezonachocmu TpH paboTe € TadOPATOPHBIM
obopynoBaHueM;

14) yxazvieamv npunyunsl Oelicmeusi NpPuOOPO8 U MEXHUYECKUX YCHPOUCME: BECHI,
TEPMOMETpP, JHUHAMOMETp, cooOmIalomuecss cocyapl, OapoMmeTp, pblyar, MOJBHXHBIN U
HETOIBI)KHBIN OJIOK;
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14) ykasvieamv npunyunsl Oetucmeusi NpubOPos U MEXHUYECKUX YCMpPOUcms: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOMIAIOIIKMecs COCYAbl, OapoOMeTp, pbl¥ar, TOJBMXKHBIA U
HEMO/IBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

15) xapaxkmepuzoéamv npunyunvl Oelicmeusi WM3YYCHHBIX TNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM HAa MX OMUCAaHUA (B TOM 4YHCIIE: MOJAIIUIHUKH, YCTPOMCTBO BOJONPOBOJA,
TUIPABIMYECKUAN TPECC, MAaHOMETP, BBICOTOMEP, TIOPIIHEBOK HACOC, apEOMETP), UCIIOJIBb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MYECKHUX SBJICHUN U HEOOXOIUMBbIC (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH;

16) npusooumv npumepvt / Hax00umMv UHGOPMAYUIO O NPUMEPAX NPAKMUYECKO20
UCNONb308AHUA PU3UYECKUX 3HAHUL B TIOBCEIHEBHOM XU3HM Il 0OecriedeHrs 6e301acHOCTH TIpU
oOpallleHny ¢ MpUOOpaMu M TEXHUYESCKUMH YCTPONCTBAMHE, COXPAHEHHS 3J0POBBS M COOIIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPYKAIOLIEH cperie;

17) ocywecmensamo ombop ucmounuxos ungpopmayuu B ceti HTEpHET B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUHN U MyTEM CPaBHEHHS Pa3IMIHBIX
WCTOYHUKOB BBIACIATh WH(OPMAINIO, KOTOpas SBISETCS MPOTUBOPECUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOI;

18) ucnonvzosamv npu 6bINOIHEHUU YHEOHBIX 3A0AHUL HAYYHO-NONYIAPHYIO TUMEPAmypy
(U3HYECKOTO CO/Iep KAHMS, CIIPABOYHBIC MaTePHAIIBI, PeCypChl ceTn MHTepHET; BIajeTh mpuéMamu
KOHCITEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHuUs HHPOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B JAPYTYIO;

19) cozoasamv cobcmeennble KpamKue nUCbMeHHble U YCmHble CO0OujeHusl Ha OCHOBE 2-3
HMCTOYHUKOB HH(OpMAIMK (U3HUECKOTO COACPKAHUS, B TOM YHCIE IyOJHMYHO JeiIaTh KpaTKUe
COOOIIEHUsT O pe3y/IbTaTax IPOCKTOB WM Y4YEOHBIX WCCICOBAHHWK;, TpPH 3TOM TPAMOTHO
WCII0JIb30BaTh WM3YYCHHBIM MOHATUHHBIA armapar Kypca (DU3WKH, COIPOBOXKIATH BBICTYILICHUE
MpEe3EHTalNEN;

20) npu evinoaHenuu yueOHbIX NPOEKMOS U UCCIe008aHUll PACTIPEICIIATh 003aHHOCTH B
IpyIIE B COOTBETCTBUU C MOCTABJIEHHBIMU 3aJjauaMu, CJIEAUTH 32 BHIMIOJHEHHEM IUIaHA ACWCTBUH,
aJIecKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIAJ B  JIEATEIbHOCTh TPYIIbI;  BBICTpaBaTh
KOMMYHHMKATHBHOE B3aUMO/ICHCTBUE, YUUTHIBAsi MHEHUE OKPY)KAIOILIKX.

8 kuacce

1) ucnonvzoéame nonsmus: macca ¥ pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKCHHE aTOMOB W
MOJIEKYJI, arperaTHble COCTOSTHUS BEILIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tela, HACHIIIEHHbIN 1
HEHACBILIEHHBIA Map, BJIAXKHOCTh BO3AyXa; TeMmIepaTypa, BHYTPEHHSS SHEpPrusi, TEIIOBOM
JIBUTATENb; DSJEMEHTAPHBIM AJIEKTPUUYECKHI 3apsl, OJEKTpUYECKOe TIOJie, MPOBOIHUKU U
TMDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

2) pazmuuame  seienus (TEIUIOBOE pacUIMpEHUE/CKATHE, TeIUIonepenada, TEIIOBOES
paBHOBeCHE, CMauMBaHHUE, KaNWUISPHBIE SBICHHS, HWCHApEeHUEe, KOHJICHCALUs, IUIaBJICHHE,
KpucCTaJM3anus (OTBEpJCBAaHUE), KHUIICHHE, Terulonepenaya (TerIonpoBOJHOCTh, KOHBEKIIMS,
W3IIy4yeHUE); OJCKTpU3alMs Tell, B3aUMOJCUCTBUE 3apsloB, ICHCTBHS OSJICKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJICHICTBHE MAarHUTOB, JNEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHHK C
TOKOM, JJIGKTPOMAarHUTHAs WHIYKIHS) 1O OMUCAHMIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

3) pacnosznasame nposisiieHue U3YUEHHLIX QUIUUECKUX SGIEHUL 6 OKPYICAIOWeM Mupe, 8
mom yucie ghusuyeckue a6ieHus 8 npupooe: TOBEPXHOCTHOE HATSIKEHUE U KAMWUISIPHBIC SIBICHUS B
MpHUpoJie, KPUCTAUIBI B mpupoae, uznydenue ColHIa, 3amMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
oOpa3oBaHHE POCHI, TYMaHa, MHEs, CHEra; dIEKTPUUECKHUe SBICHHS B aTMocdepe, MeKTPHIeCTBO
KUBBIX OPraHU3MOB; MarHUTHOE ToJie 3eMIId, Apei( MOITICOB, pOJIb MArHUTHOTO OIS JUIS JKU3HU
Ha 3eMJie, OJISIPHOE CHSIHKE; MIPU ATOM MEPEeBOJANTH MPAKTHUUECKYIO 3a7auy B y4eOHYIO, BBIACTATH
CYIIIECTBEHHBIE CBOMCTBA/MPU3HAKU (PUINUECKUX SBICHUY;

4) onucvieamv uzyueHHvle CEOUCMEA Mel U uuyecKue sIeHUs, UCNOIb3YS usuiecKue
genuuuHbl (TeMIlepaTypa, BHYTPEHHSS DHEPTHs, KOJIMYECTBO TEIUIOTHI, yAElbHAas TEIUIOEMKOCTh
BEIIECTBA, yJelIbHAs TEIJIOTA TUIABIICHUS, YelbHas TEeIJI0Ta MapooOpa3oBaHus, yaeabHas TEIoTa
CrOpaHusl TOIUIMBA, KOAI(PPHUIMEHT MONE3HOTO IEHCTBHS TEMJIOBOM MAIMHBI, OTHOCHTEIbHAS
BIQXHOCTh BO3/lyXa, OJJIGKTPUYECKHI 3aps], CHJIa TOKa, OJJIGKTPUYECKOE HAIMpPsKEHHE,
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COMPOTHUBIIEHUE TPOBOJHUKA, YACIHHOE CONPOTUBIICHHWE BEIIeCTBa, paboTa W MOUIHOCTb
AIIEKTPUYECKOTO TOKA); IPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PU3MYECKHUI CMBICT MCIOIB3yEeMBbIX
BEJIMYUH, 0003HAYCHUSI M eIUHUIBl (PU3MUYECKHX BEIUYMH, HAXOAUTH (HOPMYIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIWYMHY C JAPYIUMH BEJIMYMHAMH, CTPOUTH TpauKu H3ydeHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINUHH;

5) xapaxmepuzosams ceoticmea men, ¢pusuueckue s6LeHUs U NPOYeccvl, WCTONb3YsI
OCHOBHBIE TIOJIO)KEHHUSI MOJICKYJIIPHO-KMHETHYECKOW TEOPHUH CTPOCHHS BEIIECTBA, IPUHIIMII
CYIIEPIIO3UIIMU TOJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH Oma yist
ydacTka 1end, 3akoH Jlxoyns—JIeHma, 3akoH COXpaHeHHs SHEPTHH; MPH 3TOM JaBaTh CIOBECHYIO
(bopMyTHPOBKY 3aKOHA M 3aITUCBHIBATH €TO0 MATEMAaTHUECKOE BBIPAKCHNUE;

6) 0OvsicHAMb PusuUecKue s6NeHUs, NPOYeccyl U C8OUCMEd mei, B TOM YUCIIC B KOHTEKCTE
CUTyalluii TPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATh NPUYMHHO-CIICICTBEHHBIE CBS3H,
CTpOUTh OOBSCHEHHE U3 |—2 JIOrMYecKuX IIaroB C OMOpod Ha 1-2 H3y4EeHHBIX CBOWCTBA
(u3nuecKux ABJIECHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI];

7) pewamsv pacuémuvle 3a0auu B 2-3 [EHCTBHUS, WCIOJB3YsS 3aKOHBI U  (OPMYIIBI,
CBSI3bIBarOIME (PM3NYECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCIOBHUS 3aJayll 3alMCHIBATh KPaTKOE
YCITIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JUIS PEIICHUS 3aJa4yd, BHIOMpATh 3aKOHBI U (HOPMYIHI,
HEOOXOJUMBIE ISl €€ pEelIeHHs, MPOBOJUTH PACYEThl M CPABHHUBATH IOJyYCHHOE 3HAYCHHUE
(bU3NIeCKOi BETUYNHBI C HU3BECTHBIMU JIaHHBIMU;

8) pacnosznasame npobnemvl, KOmMoOpvie MONCHO pewums Nnpu NOMOWU PUIUYECKUX
Memoo08; WCIONB3ysl OIMCAaHWE WCCIENOBAaHMS, BBIJICIATH MPOBEPSEMOE MPEIIOI0KECHHUE,
OIICHUBATh MPABHIHLHOCTH MOPSIKA MPOBEJCHUS UCCIICIOBAHMS, €TaTh BBIBOIBI;

9) nposooums onvimvl NO HAOIVOCHUIO PUULECKUX AGTEHUL LU PUUYECKUX CEOUCME ME.
(KanwIsipHbIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT ero o0b&Ma, TeMIiepaTrypbl; CKOPOCTH
mpolecca OCTBHIBAHUSA/HATPEBAHMUSI NpPU M3IYYEHMHM OT IBeTa U3JIyYarollel/moriomaomen
MMOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BOABI OT TEMIEPATYPhI KUIKOCTH U IJIOMIAAN €€ MOBEPXHOCTH;
ANIEKTpU3ALUA Tell M B3aHUMOJCHCTBUE AJIEKTPUUYECKUX 3aps/ioB; B3aUMOJEHCTBUE IMOCTOSHHBIX
MarHuTOB, BU3yalll3alllsi MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB; JIEHCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBHUraTeNsl MOCTOSHHOTO
TOKa): (OpMYIHPOBATH MPOBEPSIEMbIE MPEANOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEIJIOAKEHHOTO
000pyI0BaHUs; OMKICHIBATH X0 ONbITAa M (OPMYIHUPOBATH BBIBOIBI;

10) evinonnsme npsmvle uzmepenuss TEMIEPATypbl, OTHOCHTEILHON BIAKHOCTH BO3IyXa,
CWJIBI TOKa, HAINpPSKEHHs] C MCIOJb30BAHHEM AaHaJOrOBBIX MPUOOPOB W JATUYMKOB (PUIUUECKHX
BEJIMYMH; CPABHUBATH PE3yJIbTAThl U3MEPEHUHN C YUETOM 3aJJaHHON aOCOIOTHON MOTPEIIHOCTH;

11) nposooums ucciredosanue 3a6uUcCUMOCMU OOHOU (DUUUECKOU BeIUYUHbL Om OpY2oll
C HCIIOJIb30BAHUEM IMPSAMBIX U3MEPEHHH (3aBUCUMOCTH COITPOTUBJICHHS POBOHUKA OT €r0 JUIUHBI,
TUIOLIA/IA TIOTIEPEYHOTO CEYCHHSI U YACTHbHOTO COMPOTHBIICHUS BEIIECTBA IPOBOJAHUKA; CHIIBI TOKA,
UIYIIETr0 Yepe3 MPOBOJHUK, OT HAMPSHKEHUS HA MPOBOJHUKE; UCCIEIOBAHKE MOCIEI0BATEIBHOTO H
MapajyuiebHOTO COETMHEHUI MPOBOJAHUKOB): IJIAHHUPOBATh UCCIIEOBaHKUE, cOOUpPaATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs, CIeaysl MPeUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOITY4YEHHOM
3aBUCHUMOCTH B BUIe TaONIUIl U rpadKOB, 1e1aTh BEIBOJBI 0 PE3YJIbTaTaM UCCIEIOBAHUS;

12) nposooums Koceenuvle uzmepenusi usuveckux eeauuur (yIaeibHas TEIUIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHHE ITPOBOIHUKA, pabOTa U MOIHOCTh IEKTPUUYECKOTO TOKA): MJIAHUPOBAThH
U3MEpEHHUs, coOOUpPaTh SKCIEPUMEHTAIbHYI YCTAaHOBKY, CIIEAYs MPEUI0KEHHOM HHCTPYKLUH, U
BBIUUCIIATH 3HAUEHUE BEJTMUNHBI;

13) cobmooams npasunra mexwuku 6Gezonachocmu TpH paboTe € TadOPATOPHBIM
obopynoBaHuEM;

14) xapaxmepuzosamv npuHyunvl Oelicmeuss WM3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOH Ha MX OMMCAaHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB, THUTPOMETP,
napoBas ~ TypOMHa,  ammepMeTp,  BOJBTMETP,  CUETUYMK  IJIEKTPUUYECKOW  DHEprHuHy,
AJIEKTPOOCBETUTENIbHBIE MTPUOOPHI, HArPEBATENIbHbIE AIEKTPOIPUOOPHI (IPUMEPHI), ITEKTPHUECKUE
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MIPEIOXPAHUTEIH; JICKTPOMArHHUT, 3JEKTPOBUTATENh MOCTOSHHOTO TOKA), MCIOJB3ys 3HAHUS O
CBOMCTBaX ()M3MUYECKUX SBJIICHUN U HEOOXOAUMBIE (PU3NICCKIEC 3aKOHOMEPHOCTH;

15) pacnoszunasams npocmuvle mexuuueckue yCmpoucmea u umMepumenvHvle Npudopbl
no cxeMam W CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC, TICHXPOMETD,
TUTPOMETpP, JBUTATENh BHYTPEHHETO CrOpaHusi, 3JEKTPOCKOI, PEOCTaT); COCTaBISATh CXEMBI
IEKTPUIECKHUX IETIeH C MOCIIeIOBATEIIEHBIM U TTapalIeIbHBIM COSMHCHUEM JJICMEHTOB, pa3inJas
YCIIOBHBIE 0003HAUCHUS JIEMEHTOB JICKTPUICCKUX TETICH;

16) npusooumsv  npumepvi/Haxooumv — uHGOpMayur> O NPUMEPAx  NPAKMUYECKO20
UCNONb308AHUA PUUYECKUX 3HAHUL B TIOBCEITHEBHOW XU3HM Il 0OecriedeHns 6€30MacHOCTH TIpU
oOpaleHny ¢ mpuOOpaMu U TEXHUISCKUMHU YCTPOMCTBAMHU, COXPAHCHUS 3JI0POBbSI M COOFOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPYKAIOLIEH cperie;

17) ocywecmensmos nouck ungopmayuu Gusuueckozo cooepiicanus 6 cemu Hnmepnem,
Ha OCHOBE HMCIOIIUXCS 3HAHUN W IMyTéM CpaBHEHUS JOTOJTHHUTEIBHBIX HCTOYHUKOB BBIICIATH
nH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTUBOPSUNBON HITH MOXET OBITh HEJIOCTOBEPHOM;

18) ucnonvzosamv npu 6vinOAHEHUU YUEOHBIX 3A0AHUL HAYYHO-NONYJAPHYIO TUMEPAmypy
(U3HYECKOTO COIep KAHMS, CIIPABOYHBIC MaTePHAIIBI, PeCypChl ceTn MHTEepHET; BIajeTh mpuéMamu
KOHCITEKTHPOBAHUS TEKCTa, TIpeoOpa3oBaHus HHPOPMAIMH U3 OJJHOW 3HAKOBOW CHCTEMEI B JIPYTYIO;

19) coz0asamv cobcmeennvie nucoMeHHble U Kpamkue ycmuwle coobujenus, 0000Imas
MHOOPMAIIHIO W3 HECKOJBKMX HCTOYHHKOB (DH3MUECKOTO COJCpXKaHUSA, B TOM YHCJE ITyOJIMYIHO
MIPEJICTABIIATh PE3YJIBTATHI IPOSKTHOMW HJIH MCCIIEA0BATEIBCKOM ISATEITBHOCTH; TIPU 3TOM I'PaAMOTHO
WCII0JIb30BaTh WM3YYCHHBI MOHATUHHBIA armapar Kypca (DU3WKH, COIPOBOXKIATH BBICTYILICHUE
MpEe3EHTALNEN;

20) npu evinoaHenuu yueOHbIX NPOEKMO8 U UCCIeO08AHUN (PUBUUECKUX NPOYECCO8
pacnpeodensims 0053aHHOCMU 8 2pynne B COOTBETCTBUH C TIOCTABJICHHBIMHU 3aJadyaMH, CICAUTH 3a
BBITIOJTHEHUEM IUIaHa ICHCTBUI U KOPPEKTHUPOBATh €r0, aeKBAaTHO OLIEHHUBATh COOCTBEHHBII BKJIA
B JICSITEIILHOCTh TPYIIIBI; BRICTPABATh KOMMYHUKAaTHBHOE B3aMMOACHCTBHE, MTPOSBIISS TOTOBHOCTh
paspeniath KOH(PIUKTHI.

9 kaacce

1) ucnonvzosams nowsamus: CUCTEMa OTCYETa, MaTepUAbHAs TOYKA, TPACKTOPHS,
OTHOCHTEIILHOCTh MEXaHMYECKOTO JBIDKEHHS, jaedopMmanus (ynpyras, IJacTU4eckas), TpPEHHE,
[EHTPOCTPEMUTEIILHOE YCKOPCHHE, HEBECOMOCTh M TEPErpy3KH; ILEHTDP TKECTH; aOCOIFOTHO
TBEPIIOE TEJIO, IEHTP THKECTH TBEPAOTO Teja, PaBHOBECHE; MEXaHWYECKHE KOJICOAHUsS M BOJIHBI,
3BYK, MH(Pa3BYK H YJIbTPa3BYK; 3JCKTPOMArHUTHBIC BOJHBI, IIKaja JJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHl MCIYCKAaHHS M TIOTJIONMICHHS; aibda-, OeTa- u
ramMMa-u3JIydeHus], U30TOIIbI, SICPHAsT SHEPTCTHKA,

2) paziuuame senenus (PaBHOMEPHOE W HEPABHOMEPHOE IMPAMOJIMHEHHOE BIIKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOHOE MAJCHUE TEJ, PABHOMEPHOE JIBUKCHHE
10 OKPY)XHOCTH, B3aUMOJICHCTBHE TeJl, PEAKTHBHOE JIBIXKCHHE, KOJICOATEIbHOE JIBHKCHHE
(3aTyxarolme W BBIHY)KICHHBIC KOJcOaHHMsI), pe30HAHC, BOJHOBOE JIBUKCHUE, OTPAKCHUE 3BYKA,
NPSIMOJIMHEHHOE PAacIpOCTPaHEHHE, OTPAKEHHE W TPEIOMIICHHE CBETa, IOJHOEC BHYTPEHHEE
OTpPaKEHHE CBETa, Pa3J0OXKECHUE OEJOro CBETa B CIICKTP M CJIOXCHHE CHEKTPAIbHBIX I[BETOB,
JCTIEPCUsSI CBETa, ©CTECTBEHHAsl paJMOAKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOTO CIEKTpa
W3ITy4eHHs) TI0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

3) pacnosnasamo nposisienue u3yUeHHbIX GUIULECKUX S61eHUll B OKPYKAIOIIEM MUpE (B TOM
yrcne (Qu3nvecKue SBICHHUS B TMPUPOJIE: MPUIHBBI M OTIUBHL, JABIKeHUE TuiaHeT ColHEedHOM
CUCTEMbI, PEAaKTHMBHOE BUKEHHE >KHUBBIX OPraHU3MOB, BOCHpPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO0, I[BE€Ta TeJ, ONTHYECKUE SBICHUS B TIPUPOJIE,
OuonorMYeckoe JIeiCTBHE BUAMMOIO, YIAbTPA(QHUOIETOBOTO W PEHTTEHOBCKOTO W3IYYCHUIA,
€CTECTBEHHBIN PaTUOAKTHBHBIA (DOH, KOCMHUYECKUE JIY4d, PAJMOAKTUBHOE M3IY4YCHUE MPUPOIHBIX
MUHEPAJIOB; IEHCTBUE PAIMOAKTUBHBIX M3JIyYEHUH HAa OPTaHU3M YelOBEKa), IPU 3TOM MEePEBOIANUTH
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MPAaKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICIATH CYLIECTBEHHBIC CBOMCTBA/MPHU3HAKH (PU3MUYECKHX
SIBJICHUI;

4) onucvieamsv usyyenHvie ceolicmea men u QuudecKue seieHus, UCTIONb3ys (pundeckue
BEJIMYUHBI (CPEHSSI U MTHOBEHHAS! CKOPOCTH Tella MPU HEPABHOMEPHOM JBHIKCHHH, YCKOpEHHE,
nepeMeIieHue, myTh, YIioBas CKOpPOCThb, CHIJIa TPEHHUS, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE
cBOOOJTHOTO TMAJEHUsS, BEC Tella, HMMITYyIbC Teja, WMIYJIbC CHJIBI, MEXaHWYeckas pabora u
MOIITHOCTh, MOTEHIIMAIbHAS SHEPTHUS Teja, MOTHATOTO HaJl TIOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS
SHEPTHs CKATOM MPYKWHBI, KMHETHYECKasi HEPTUsi, MOJHAs MEXaHW4YEeCKas SHEPrus, Mepuo] U
94acToTa KOJICOaHUH, JITMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, MTOKA3aTeIh
MPEJIOMJICHHUST CPEeIbl); TMPH OTHCAHUH NPABHIBHO TPAKTOBATh (PU3MUYECKHUI CMBICT MCHOJIB3YEMbIX
BEJIMYUH, 0003HAYCHUS M eIUHHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTHh (OPMYIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEIWYHHY C JPYTUMH BEIIMYMHAMH, CTPOUTHh TpauKku H3ydeHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

5) xapaxmepuzoeamo ceoticmea men, gusuueckue s8NeHUsL U NPOYECChl, NUCTIONb3Ys 3aKOH
COXpaHEHHs DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHUS, NMPHHIUI CYNEPHIO3UINH CHJI, TPUHIHII
OTHOCHTENbHOCTH [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS
MIPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHEHHS 3apSI0BOTO M MAacCOBOTO YHCEN MPH SIIEPHBIX PEaKIUsX;
IpH STOM JaBaTh CJOBECHYI (OPMYIHPOBKY 3aKOHA W 3allMCHIBATh €r0 MAaTeMaTHYecKoe
BEIpaXCHHE;

6) obwacuamb Pusuueckue npoyeccol U CoUCMEa mel, B TOM YHCIC U B KOHTEKCTE
CUTyalluii TPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH NPUIHMHHO-CIICICTBECHHBIE CBSI3H,
CTpouTh OOBSICHEHWE H3 2-3 JIOTHYECKHMX IIaroB ¢ OMOpoil Ha 2-3 M3y4YEHHBIX CBOWCTBA
(buznuecKkux ABJIeHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

7) pewams pacuémuule 3adaqu (OMUPAIOIIHECS HA CUCTEMY U3 2-3 ypaBHEHHI ), HCIIOJIB3YS
3aKOHBI U (DOPMYITBI, CBSI3bIBArOIINE (DU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJM3a YCIIOBUS 3a1a4yM
3alUCBHIBATh KPATKOE YCJIOBUE, BBIABISATH HEJOCTAIOIIME WM W30BITOYHBIC JaHHBIC, BBIOMPAThH
3aKOHBI HM (OPMYJBI, HEOOXOIMMBIC JUIsI PEIICHUS, NPOBOIUTH pPAac4YEThl M OICHUBATH
PEATMCTUYHOCTH MMOJTYYCHHOTO 3HAUCHHS (PU3HUECKOW BEITHUUHBI;

8) pacnosznasame npobnemol, KOmMoOpvie MOICHO pewums npu NOMOWU PU3UYECKUX
Memoo08, WCHOJNb3ys OIHMCAHUE WCCICIOBaHUs, BBIICIATh IPOBEPIEMOE MPEIIOJI0KCHNUE,
OIICHUBATh  MPAaBHJIBHOCTh  IOPSJKA  TMPOBEACHUS  WCCICNOBaHHs,  JejaTh  BBIBOJPI,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIFOICHHUH U OTIBITOB;

9) nposooums onvimei O HAOMIOACHNUIO (GU3NUECKUX SABJICHUN WIH (PU3HMUCCKHUX CBOMCTB
Ten (M3ydeHHe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHHUsS SHEPIHH; 3aBHCUMOCTH IEPHUOJIA
KOJICOaHUW TIPY)KUHHOTO MasiTHUKAa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCThH OT
aMIUTUTYIbl MaJIbIX KoJIeOaHHIi; MPSMOJIMHEHHOE PACIpOCTPAaHCHHUE CBETa, Pa3jioKCHUE Oeyoro
CBETa B CICKTP; M3Y4YCHUE CBOKMCTB M300pa)KCHUSI B TUIOCKOM 3€pKaje U CBOWMCTB M300paKCHUs
npeaMera B COOMparoliel JuH3e;, HaONI0ICHHE CIUIONIHBIX M JIMHEWYAThIX CHEKTPOB H3JIyYCHHS):
CaMOCTOSITEIILHO COOMpaTh YCTAHOBKY M3 W30BITOYHOrO Habopa oOOpYIOBaHUS; OIMCHIBATH XOJ
OTIBITA U €T0 PE3YJbTaThl, POPMYIHUPOBATH BHIBOJIBI;

10) nposooums npu HeobxoOuMOCMU Cepulo NPIMbIX UIMepeHull, OIPEICsis CpeaHee
3Ha4YeHHe u3MepseMoil BenuuuHbl ((PoKycHOE paccTosiHME coOuparollei JIMH3bI); 000CHOBBIBATH
BBIOOD crioco0a U3MEepEeHUs/U3MEPUTENBHOTO pHoopa;

11) nposooums ucciedosanue 3asucumocmei QuU3UYECKUX GelUYUH C HNCTIOIH30BAHUEM
NpPSIMBIX HM3MEpeHHH (3aBUCUMOCTh MYTH OT BPEMEHHM NpPU PABHOYCKOPEHHOM JBM)KEHHH 0€3
HayaJlbHOM CKOPOCTH; Tepuojia KojeOaHWi MaTeMaTHYecKOro MasTHUKa OT JUIMHBI HUTH;
3aBHCUMOCTH yIJla OTPa)K€HHUS CBeTa OT yIJla MaJeHHs U yrjia MpeJoMJIEeHHs OT yrjia MaaeHHs):
IUTAHUPOBATh HCCIEOBAaHKUE, CAaMOCTOSTENIFHO CcOOMpaTh YCTAaHOBKY, (DMKCHPOBATH PE3YJIbTaThI
MOJIy4EHHOH 3aBUCUMOCTH (PU3NYECKUX BEIMUYMH C Y4ETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUil B
BUJIe TaOIUIl U TpaHKOB, AeTaTh BBIBOJBI 10 pe3ybTaTaM UCCIEI0BaHMS;

12) nposooumsv Koceennvle uzmepenus Guzuveckux eeauyur (CpelHsS CKOPOCTh H
YCKOpEHHUE Tella IPU PaBHOYCKOPEHHOM JIBW)KEHUH, YCKOPEHHE CBOOOIHOTO Ma/eHHs, KECTKOCTb
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NPYKUHBI, KOO(PPHUIMEHT TPEHHUsSI CKOJIBKEHHUS, MEXaHW4ecKas paboTa ¥ MOIIHOCTh, 4acTOTa U
Nepuo/1 KoJieOaHU| MaTeMaTHYECKOTO U MPYKHMHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMparomien
JUH3BI, PAJAMOAKTHBHBIM (OH): IIAHMPOBATH W3MEpPEHHs; COOMpPATh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBITOJIHATh U3MEPEHHUS, CIenys MPEAIOKEHHOW MHCTPYKIMU; BBIYHCIATH 3HAYCHUE
BEJIMYUHBI M aHAIM3UPOBATH TOJIyUYCHHBIE PE3YIbTaThI;

13) cobmooams npasura mexuuku 6Oezonachocmu TpU  paboTe ¢ TabOpaTOPHBIM
o0opynoBaHuEM;

14) paznuuams 0cHOBHbIE NPUSHAKU U3VHEHHBIX (YU3UYECKUX MoOenell: MaTepualibHas TOYKa,
a0COJIIOTHO TBEPAOE TENO, TOUYCUHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHas MOJIENb
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO S/1pa;

15) xapaxmepuzosamv npuHyunsl OeUCMEUs UYUEHHBIX NPUOOPOE U MEXHULECKUX
ycmpoticmg ¢ ONopod Ha WX omucaHus (B TOM YHCJE: CHUIAOMETP, MATYUKH IOJOKCHHS,
PacCTOSIHHS U YCKOPEHUS, paKeTa, 9XO0JIOT, OYKH, IIEPUCKOT, (OTOAITIapaT, ONTHIECKHE CBETOBOJIHI,
CIEKTPOCKOI, I03UMETp, Kamepa BuibcoHa), HCNOb3ys 3HAaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUM
1 HeoOXouMble (PU3UYECKre 3aKOHOMEPHOCTH;

16) ucnonvzosame cxemvl U cxemMamuyHvle PUCYHKU WU3YICHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPU PEIICHUH y4eOHO-TIPAaKTHIECKUX
3aJa4; ONTHYECKHE CXEMBI JUIS MOCTPOSHUS M300pakeHWH B IUIOCKOM 3€pKayie W CoOHMparomien
JIMH3E;

17)  npusooumv  npumepvi/Haxooumv uHGoOpMAYUIO O NPUMEPAX  NPAKMUHLECKO20
UCNONb308AHUA U3UYECKUX 3HAHUL B TIOBCEITHEBHOW XH3HM Il 0OecTiedeHns 0€30acHOCTH TIpH
oOpamnieHnn ¢ IpuOOpPaMu M TEXHUIECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3IOPOBBSI M COOIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpere;

18) ocywecmensmo nouck unpopmayuu pusuueckozo cooepicanus 6 cemu Hnmepnem,
CaMOCTOSITENIBHO (POPMYIHUPYS MOUCKOBBIA 3aIPOC, HAXOIUTh MYTH OINpEAESICHUS JOCTOBEPHOCTH
MOJIy4eHHOM MH(OpPMAaLK Ha OCHOBE UMEIOIIMXCS 3HAHUI U TOTIOJTHUTEIbHBIX HCTOUHUKOB;

19) ucnonvzosamv npu 6vINONHEHUU YHEOHIX 3A0AHUL HAYYHO-NONYIAPHYIO TUMEPAmypy
(bu3NyYecKoTo coAepKaHus, CIIpaBOUHbIEe MaTepualibl, pecypchl cetu MHTepHeT; BIajeTs npuémamu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

20) cozoasamb cobcmeennvle nucoMeHHbie U YCmuble cooOujeHus Ha OCHOBE UH(POPMAaIIUU
U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEp)KaHUs, MyONUYHO NPEJCTABIATH PE3yIbTaThl
MIPOEKTHOM WJIM UCCIIeI0BATENbCKON IEATEIIbHOCTH; IPU ATOM I'PaMOTHO HCIOJIb30BaTh U3YYECHHBII
MOHATHIHBIN amnmapar u3y4yaemMoro paszena (GU3uKd U COMPOBOXKIATh BHICTYILICHUE MpPE3eHTaUei
C Y4€TOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.

7. Cnucoxk JDOP.

IMpu w3ydeHun (GU3MKH  HUCIOJB3YIOTCS  CIEAYIOIIUME  OJIEKTPOHHBbIC  (IU(pPOBBIC)
00pa3oBaTeNIbHbBIE PECYPCHI.

Cnmcok 3JIEKTPOHHBIX 00pa30BaTe/IbHBIX PEeCypPCOB.

Haszpanue JOP, pe:xxum nocryna Copepixanue

POUI (poccuiickast 37IeKTpOHHAs IIKOJIA) DNEKTPOHHBIN O0aHK 3aJaHU TS OLEHKU

https://fg.resh.edu.ru (GYHKIIMOHAIBHON IPaMOTHOCTH

POIII (poccuiickas aJeKTpOHHAS MIKOJIA) OOyuaromye BUJe0 U KpaTKUEe KOHCIEKTHI 110

https://resh.edu.ru UX COJCPKAHUIO, PA3HOYPOBHEBBIE TECTHI

Mennareka OOO «lIpocsemenne» Co3znanue mojeneit pu3nyeckux siBIeHUH

https://media.prosv.ru/content/ CpeICTBaMU KOMIIBIOTEPHON aHUMAIIWH.
CO60opHHUK 337124 U JJaOOPaTOPHBIX padoT

MenuanuaakTuka Buptyansubie 1abopatopHblie pabOThl M OIBITHI
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https://fg.resh.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/

http://mediadidaktika.ru

1o ¢usuke

baza nudpoBsix 00pa3oBaTeIbHBIX PECYPCOB
«HHDOYpOK»
https://iu.ru/video-lessons

Marepuansl A5 U3y4eHus: GU3UKu:
JIEMOHCTPALIMOHHBIE BUJIECO0, 3a1a4U, TECThI

baza mudpoBsix 00pa3oBaTeIbHBIX PECYPCOB
«MynbTHYPOK»
https://multiurok.ru/files/baza-tsifrovykh-
obrazovatelnykh-resursov-po-fizike.html

Marepuansl Ast U3y4eHus: GU3NKu:
JIEMOHCTPALIMOHHBIE BUJIECO0, 3a1a41, TECThI

DOU3NKOH
http://seninvg07.narod.ru/004 fiz lab.htm

Buptyansabie 1abopaTtopHbie pabOThI

«Knacc!nast puznka
http://www.class-fizika.narod.ru

3aHuMaTeIbHbIE MaTePUAIIBI JIJIsl TOJATOTOBKH K
ypokam U (paKyJIbTaTUBHBIM 3aHATHSIM.

GetAClass - ®usrka B OIbITaxX U AKCIIEPUMEHTAX
https://www.getaclass.ru/edu

JIeMOHCTpalMOHHBIN SKCIIEPUMEHT, BUJIEO

Pemy OI'D
https://phys-oge.sdamgia.ru

baHk pa3HOypOBHEBBIX 3a/IaHUH,
TPEHUPOBOUYHBIE BapuaHTsl OI'D

BupryanbHble SKCIEpUMEHTBI, TPAKTUKO-
OPUEHTUPOBAHHBIE 3a1a4U.
http://www.csu.ru/ourprogram/dka/mechanic.htm
Ihttp://www.csu.ru/

KommnnekT nporpamm gaet BO3MOKHOCTb
HaOII01aTh, KaK Pa3BUBAETCS BO BPEMEHU
SBJIEHUE, 33/1aBaTh [1apaMeTphl U MPOBEPATh
pe3yNbTaT, a TAK)Ke YIYUT 0TOOpakaTh SBICHUE
B aHAJIMTUYECKOM U rpaduyeckoit popmax

duzukomn
http://www.fizika.ru/

Marepuans! ans uzydeHus: GU3MKY: 3a7a4Hu,
TECTBhI, CIPABOYHHUKH, UT'PbI

Poccuiickuii o0ieodpazoBaTenbHbIN MOPTAI.
experiment.edu.ru/catalog. asp?ob no12370

Konnekuus skcriepuMeHToB 1o (pusuke

Pacckasbl 0 pusnkax.
http://www.1september.ru/ru/fiz/2002/29/cont29.
htm

BocnomuHanus cOBpeMEHHHUKOB O BCTpEYax C
KPYIHBIMHU (PU3UKAMHU HAIIeH CTPaHbI

8. TemaTn4ueckoe MJIAHUPOBAHHUE.

Cornacuo Paboueii nporpaMmbl BOCIIMTAHUSA, B TEMATHUYCCKOC INIIAHUPOBAHHUEC BKIIIOYACTCS

Moayib «IIIKOIBHBIN YPOK».

7 Knacc

Ne HaumeHnoBaHue pa3igesioB KoanuectrBo
n/n 4acoB
1 ®dusnka u €€ poib B IO3HAHUU 5

" | OKpYXKarolmero Mupa.
5 [lepBoHauanbHBIE CBEACHUS O CTPOCHUU 6

' BEIIECTBA.
3 MexaHnueckoe OBIKEHUE 21
4. | JlaBnenue TBEPABIX TEIN, KUAKOCTEH U ra30B 18
5 PaGota u MotHOCTE. DHEprusl. 15
6. | IloBropenue, 060061EeHNE 3
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http://mediadidaktika.ru/
https://iu.ru/video-lessons
https://multiurok.ru/files/baza-tsifrovykh-obrazovatelnykh-resursov-po-fizike.html
https://multiurok.ru/files/baza-tsifrovykh-obrazovatelnykh-resursov-po-fizike.html
http://seninvg07.narod.ru/004_fiz_lab.htm
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.class-fizika.narod.ru%2F
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.class-fizika.narod.ru%2F
https://www.youtube.com/channel/UCSiMRgysUoHBUcbKnhJMlSA
https://www.youtube.com/channel/UCSiMRgysUoHBUcbKnhJMlSA
https://www.getaclass.ru/edu
https://phys-oge.sdamgia.ru/
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8 Knacc

Ne HaumeHoBaHue pa3aeioB KoaunuecTBO
n/n 4yacoB
1. | TensoBkl€e SIBIIEHUS 27
) DNEeKTPUYECKUE U MAarHUTHBIC SIBJICHUS 40
3. | [loBTropenue, o600menue (BIIP) 1
9 Knacc
Ne HaumeHnoBanue pa3iesioB KoaunuecTBo
n/n 4acoB
1 MexaHnndeckne BiIeHNSI. MeXaHnndeckoe 40
) JBUKCHUE
2. | Mexanndeckue KojieOaHHs U BOJIHEI 15
3 DNEKTPOMArHUTHOE TIOJIE 6
" | DIEKTPOMArHUTHBIC BOJTHBI
4. | CBeTOBELIE SIBIEHUS 16
5. | KBanToBbIe siBICHUS 18
6. | [loBTOopenue, 0000IICHNE 7

18



IIpuinoxenune

BOCITMTATEJIbHBI KOMIIOHEHT

Cents0psb:

1 centsi0ps: [lenn 3HaHUi;

3 cents0ps: [lenp okoHuaHust Bropoii MupoBoii BoiHbI, JleHb comumapHOCTH B 60phOe C
TEPPOPU3MOM;

8 ceHTsa0ps: MexXayHapoIHBINA ACHb PACIPOCTPAHEHUSI TPAMOTHOCTH;

10 cenTs0ps: MexayHapOJHBIN AEHb MAMATH KEpTB (harmmsma.

OxTs10pB:

1 oxTs16ps: MexkmyHapOIHBIH I€Hb MMOKUIIBIX JIIOJIeH; MeXIyHapO HBIH IeHb MY3bIKH;

4 oxTs0pst: JleHb 3aIuThl dKUBOTHBIX;

5 okTsa0ps: [leHp yuutens;

25 okTs0ps: MexnyHapoAHbIHN 1€Hb MIKOJbHBIX ONOINOTEK;

Tpetbe BockpeceHnbe oKTA0ps: [leHs oTua.

Hos0ps:

4 HOs0ps: [leHb HApOIHOTO €IMHCTBA;

8 Hos0ps: JleHb MaMATH MNOTUOIIMX TPU MCIOIHEHUU CIYy)KeOHBIX 00s3aHHOCTEN
COTPYJHHKOB OpraHOB BHYTpeHHUX Jen Poccuu;

[locnennee Bockpecenne HOsAOps: [Jens Marepu;

30 nos6ps: enn 'ocymapctBennoro repba Poccuiickoit denepammu.

Jlexalpsb:

3 nexabpsi: [lenp HeM3BeCTHOTO coJiziaTa; MexXyHapo HBIN JCHh HHBATUIOB;

5 nexabps: Jlens qoOpoBoibia (BojoHTepa) B Poccnu;

9 nexabps: [lens ['epoeB OteuecTBa;

12 nexadps: ens Koncturynuu Poccutickoit deaepanun.

SuBapsb:

25 suBaps: JleHb pOCCHUICKOTO CTYJEHYECTBA;

27 suBaps: Jlenp moiaHOTO 0cBOOOXIeHus JleHunrpana ot damuctckor O6okanbl; JleHb
ocBoOOXeHUsT KpacHoW apmuel KpymHeHIero «iareps cMmepTth» AymBuil-bupkeHay
(OcBennmma) — JleHb mamsITH KepTB XO0JOKOCTA.

®deBpalib:

2 ¢espans: Jlenp pasrpomMa COBETCKMMH BOWCKaMU HeMENKO-(allMCTCKUX BOWMCK B
CranuHrpaackoit OUTBe;

8 derpass: JleHb poccHiicKOl HAYKH;

15 ¢espans: JleHp maMaTu 0 pOCCUsHAX, UCTIOJIHSABIIUX CIY>K€OHBINH JOMT 3a MpeaeaaMu
OrteuecTBa;

21 deBpans: MexayHapoaHbIN JEHb POJTHOTO SI3BIKA;

23 ¢eBpans: Jlens 3amutHuka OteyecTna.

Mapr:

8 mapra: MexyHapOoIHbII KEHCKUI JIeHb;

18 mapra: Jlens Boccoenunenus Kpeima ¢ Poccuei;

277 mapta: BcemupHBIii IeHb TEaTpa.

Anpens:

12 anpens: JleHb KOCMOHABTHKY;

19 anpens: JleHb maMATH O TEHOLUIE COBETCKOTO HAapO/a HAlMCTaMU M UX MOCOOHUKaMHU
B roasl Bemukoi OTedecTBEHHON BOMHEL

Maii:

1 mas: IIpaznauk Becuel u Tpyna;

9 mas: Jlens IToOensr;

19 mast: [lenp netckux oOIecTBEHHBIX opranu3anuii Poccuu;

24 mas: [leHb cnaBsSHCKON MMCbMEHHOCTH U KYJIBTYPBI.



Hrons:

1 utons: /leHp 3alIUTHI ACTEH;

6 uroHs: JleHb pPyCCKOTO S3bIKa;

12 uronsi: lens Poccuuy;

22 nroHd: [lenp namstu u ckopOu;

27 urons: [lenbp Moo IeK Y.

Hrons:

8 utons: JleHb ceMbH, JIFOOBU U BEPHOCTH.
ABrycr:

Bropas cyb6ota aBrycra: JleHb pU3KyIBTYpHUKA;
22 asrycra: Jlens ['ocymapcTBennoro ¢uiara Poccuiickoit denepanuu;
27 aBrycta: JIeHb poCCHHCKOTO KHUHO.
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