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OenepanpHas pabodast mporpamma | dusnka. 7-9 kiaccer (6a30BBIH YPOBEHB)

QOenepanbHas pabouast mporpaMma Mo y4deOHoMy mpeamery «Dusuka» (0a30BbIit
ypoBeHb) (peameTHast 061acTh «EcTecTBeHHO-HAayUHbIE IPEIMETHI») (1aliee COOTBETCTBEHHO
- mporpamma 1o (Qusuke, ¢u3MKa) BKIIOYAET TMOSCHUTEIBHYIO 3aIUCKy, COJEpKaHHE
oOyudeHus, TJIaHUPYEMble pe3yJabTaThl OCBOEHUS MPOrpaMMbl MO (U3MKE, TEMaTHYECKOE
IUIAaHUPOBAHUE.

MOACHUTE/NTIbHAA 3ATMNCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOIO OOIIero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE MOJIOKEHUH U TpeOOBaHMN K pe3yJbTaTaM OCBOEHMs Ha 0a30BOM YpPOBHE OCHOBHOM
o0Opa3oBaTesbHON Mporpammsel, mpenactaBieHHbx B DPI'OC 00O, a Takxke ¢ y4€Tom
denepanpHOil paboueit mporpaMMbl BocnuTanuss M KoHuenmuu mnpernogaBaHusi y4eOHOTO
npeamera «Dusnkay.

Copepxanue mnporpammbl 1o (U3MKE HAMpaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOUM I'paMOTHOCTH O0YYaIOIUXCSl U OpPTraHU3aLNI0 U3YYeHUs (U3HKHU Ha e TeIbHOCTHON
ocHoBe. B mporpamme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4YEOHOrO IpeaMeTa B
peanmmsanuu tpedoBaHuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM
pe3ysnbrataM OOYy4eHHMs, a TakKe MEXKIPEIMETHbIE CBA3U €CTECTBEHHO-HAaYyYHBIX Y4E€OHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00I11eT0 00pa3oBaHMUs.

[Iporpamma no ¢u3nKe ycTaHaBIMBAaeT paclpesaesieHue y4eOHOro Marepuania 1o rojam
oOyuyeHust (IO Kjaccam), MpeajaraeT MNPUMEPHYIO TIOCIEJOBATEIbHOCTh M3YYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHs MPEAMETHOIO COAEpXKAaHUS M Y4ETE€ BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIUXCSl.

[Iporpamma mo ¢usuke pa3paboTaHa C LENbIO OKa3aHUs METOAMYECKOM MOMOIIU
YUMUTENIO B CO3JJaHUU paboueil mporpaMMbl IO y4ueOHOMY MPEIMETY.

®usuka SABISETCS CHCTEMOOOpa3ylOUIMM JJii  €CTECTBEHHO-HAYYHBIX  y4EOHBIX
MPEeIMETOB, MOCKONbKY (HU3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOLIECCOB W SIBJICHUH,
M3y4aeMbIX XMMHEH, Onosioruen, actpoHoMueil u ¢usndeckoi reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUHYI0 KapTUHY MHpa, TMpeAocTaBisieT Haubonee sCHble 0Opa3Ibl
MPUMEHEHHs] HAYYHOTO METO/a MO3HaHMs, TO €CTh CIIoco0a MOIyYeHHUs] JOCTOBEPHBIX 3HAHUIM
0 MHUpe.

OnHa U3 TIaBHBIX 337124 (PU3UYECKOTO 00pa30BaHUsl B CTPYKTYpe 0OIIEro oOpa3oBaHUs
COCTOUT B (POPMHPOBAHMM €CTECTBEHHO-HAYYHONM TPAaMOTHOCTH M HHTEpeca K HayKe y
o0yJaromuxcs.

Wzydenne ¢usukn Ha 0a30BOM YpOBHE MPEAINONAraeT OBJIAJCHHE CIEIYIOIIUMU
KOMIIETEHTHOCTSMM, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

HAy4YHO OOBSCHSTH SIBJICHUS,

OLIEHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE0BAHUS;

MHTEPIPETUPOBATh JAHHBIE U HCIOJb30BaTh Hay4yHbIE JIOKA3aTEJIbCTBA JUISl OTYyYCHMS
BBIBOJIOBY.
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Lenmn n3yyenuss U3MKH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMS OIpPEIEICHBI B
Konnenmuu mnpenogaBanusi  ydeOHoro mpenmera «@usumka» B 00pazoBaTeIbHBIX
opranmzanusix Poccuiickoit ®enepanuu, peanu3yrIIMX OCHOBHBIE 0O0IIe00pa3oBaTelIbHbBIE
MpOrpamMMbl, YTBEpKAEHHOH pemienrneM Kosnerun MunucTepcTBa npocseiieHus: Poccuiickoit
®denepanmn (mpoTokos oT 3 nekadbps 2019 r. Ne [IK-4BH).

Lenu uzyuenus: Gpu3MKu:

npuoOpeTeHne HHTepeca M CTpeMiIeHHs OOydYaloImMXcsi K HAyYHOMY H3YYEHHUIO
MPUPO/IBI, Pa3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

pa3BUTHE TIPEACTAaBICHUA O HAy4dHOM MeETOJe TO3HaHus ©  (QopMHUpOBaHUE
HCCJIeIOBATENIBCKOTO OTHOIICHUS K OKPY>KAIOIIUM SBJICHUSM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa W3y4YEHUS! OCHOB CTPOCHHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE TPEICTABICHUI O pOJNM (PU3UKHU AJIsi Pa3BUTHUS JPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE TPEICTAaBICHUI O BO3MOXHBIX cdepax Oynymed npodeccrnoHaIbHON
JESITEIbHOCTH, CBSI3aHHOW € (PU3MKOHM, MOATOTOBKA K JajibHEHIIEMY OOY4YEHHI0O B 3TOM
HaIlPaBJICHUU.

JlocTxeHue STUX IeJed NporpaMMbl MO (U3MKE Ha ypOBHE OCHOBHOTO OOLIETrO
oOpa3oBaHusi 00€CTICUNBACTCS PEIICHUEM CICAYIOIINX 3a4a4:

MpUOOpETEeHNE 3HAaHUI O AUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXaHUUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETeHHEe YMEHUIl  ONMUChIBaTh M OOBSCHATH  (U3MYECKHE SBJIECHUS C
MCIIOJIb30BAHUEM TOTYyYEHHBIX 3HAHUH;

OCBOCHHE METOJIOB pELIEHUS NPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BaHUEM
(bu3nuecKux Mojieseil, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHHI Ha0II0/1aTh MPUPOAHBIC SIBICHUS U BBIIIOJIHATH OIBITHI, JIJAOOPATOPHbIE
paboTHI M SKCIIEPUMEHTAIbHbIE UCCIIETIOBAHMS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX TPHOOPOB;

ocBOoeHHE TIpUEMOB paboThl ¢ uHOpManHe (GU3NIECKOro CcoAepKaHUs, BKIOYAS
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHHUIX (DU3MKH, aHAIM3 M KPUTUUYECKOE OLIEHWBAaHUE
uH(pOpMaIINH;

3HaKOMCTBO €O cpepamu poecCHOHATBHOMN JeSITETbHOCTH, CBA3aHHBIMU C (DU3UKOHU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH HA JOCTIXKEHUAX (PU3UUECKO HayKH.

Ha u3yudenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
orBoauTcs 238 vacoB: B 7 kiacce - 68 yacoB (2 yaca B HEJleN0), B 8 kiacce - 68 yacoB (2 yaca
B Hezeno), B 9 kiacce - 102 gaca (3 yaca B HeIeIiO).

[Ipenmaraemslii B mporpamMme 1o (Qu3uKe mepedeHb JabopaTOpHBIX padOT M OMBITOB
HOCUT DPEKOMEH/ATENbHBIN XapakTep, YUHTEIb JelaeT BbIOOp MpoBeAeHHs JTabOpaTOPHBIX
paboT W ONBITOB C Y4Y4ETOM MHAMBHAYAJIbHBIX OCOOCHHOCTEH O0OydYarommxcs, CIUcKa
AKCIIEPUMEHTANIBHBIX 3aJjaHuil, TpeiaraéMblX B pPaMKaX OCHOBHOTO TOCYAapCTBEHHOTO
sK3aMeHa 1o (U3HKe.
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COJEPXXAHUE OBYUYEHUA

7 KJIIACC

Paznen 1. ®usuka u e€ poib B HO3HAHUH OKPY>KAIOIIETO MUpa

®dwuszuka - Hayka o npupoze. SBnenust npuposl. Guznueckue sBICHUA: MEXaHUYECKUE,
TEIUIOBbIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

Ouznyeckue BenuuHuHbL. M3mepenue ¢usnueckux BenudyuH. Duszmdeckue MpuOOpPHI.
[TorpemHocTs U3MepeHut Mex1yHapoaHas cucTeMa eIMHHUII.

Kak ¢wusuka u apyrue ecrecTBEHHbIE HAYKH M3y4aroT Mpupoay. EcTecTBeHHO-HAYUHBIN
METOJl TO3HAHMs: HAONIOJCHHE, TOCTaHOBKA HAyYHOTO BOIIPOCA, BBIIBIKEHUE THUIIOTES,
JKCIIEPUMEHT M0 IMPOBEpKEe THUIMOTE3, OOBsICHEHHWE HalmogaeMoro sBieHus. OnucaHue
(bu3MUeCKUX SBICHUI C OMOIIBIO MOJIEIICH.

Jlemoncmpayuu

MexaHWYeCcKHe, TETUIOBBIS, JIEKTPUYECKHE, MarHUTHBIE, CBETOBBIC SBJIICHHS.
dusndeckre MpUOOPHI M MPOIeypa MPSIMBIX U3MEPEHHUH aHAIOTOBBIM U ITU(POBBIM
puoOpoOM.
Jlabopamopnuvie pabomsi u onvimol

Ormpezenenne MeHbl eEeHU Kbl U3MEPUTEIILHOTO MpUdopa.

N3mepenue paccTosiHU.

N3mepenue 00bEéMa )KUAKOCTH U TBEPAOTO Tea.

Omnpezenenrie pa3sMepoB MabIX TE.

N3mepenue temmeparypsl MpU TMOMOIIU >KUJKOCTHOTO TEPMOMETpa M JIaT4MKa
TeMIEepaTyphl.

[IpoBenenue wuccienoBaHus IO TMPOBEPKE THUIOTE3bl: MAJBHOCTh TOJIETA IapHKa,
MYIIEHHOTO0 TOPU30HTAILHO, TEM OO0JIbIIE, YeM OOJIbIIEe BBICOTA ITyCKa.

Paznen 2. [lepBoHauvanbHble CBEICHUS O CTPOCHUH BEIIECTBA

CtpoeHue BemIeCcTBa: aTOMbl M MOJEKYJIbI, WX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTRA.

JIBrokeHue dvacTull BemiecTBa. CBS3b CKOPOCTH ABHKEHHUS YaCTHI[ C TeMIepaTypoi.
bpoyHoBckoe nBwxkeHue, nuddysus. BzaumopaeiicTBue dacTHI] BEHIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHHUE.

ArperatHple COCTOSHHS BEIIECTBA: CTPOEHHWE Ta30B, JKUJIKOCTEHM U  TBEPABIX
(kpucTayuMueckux) Tesl. B3auMocBsS3b MEXIAy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M X aTOMHO-MOJICKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHhIX COCTOSTHHUM
BOJIbL.

Jlemoncmpayuu

Hab6nronenne 6poyHOBCKOTO IBHKEHHUS.

Hab6monenue nuddyzun.

HabGmionenue siBineHuii, OOBSICHSIIOUIMXCA MPUTSIKEHUEM WIM OTTAJIKMBAHUEM YaCTHUIL
BEIIECTBA.
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Jlabopamopuvie pabomsl u onwvimol
OreHka TuamMeTpa aToMa METOJIOM PSAOB (C HCIIOJIb30BaHUEM (oTorpadmii).
OMBITHI IO HAOITIOICHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
OmnBITHI IO OOHAPYKCHHIO JIEHCTBHSI CHUIJT MOJICKYJISIPHOTO TIPUTSDKEHUS.

Paznen 3. JIBm>keHHE U B3aMMOJICUCTBHUE TEII

Mexanudeckoe nBMxXeHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHkKeHHE. CKOpPOCTb.
Cpenssisi CKOPOCTh TP HEPABHOMEPHOM JIBUKEHUM. PacuéT myTu U BpEMEHM JABUKECHHUSI.

SIBnieHne wHepUMHM. 3aKOH HMHEpPIUHU. B3aumojelcTBUE TeNl Kak MpPUYMHA WU3MEHEHUS
CKOpOCTH JIBMKEHHUs Tesl. Macca kak Mepa uHepTHOCTH Tena. [lmoTtHocTh BemiectBa. CBA3b
MJIOTHOCTH C KOJTMYECTBOM MOJICKYI B €AMHUIIE 00bEMa BEIIECTBA.

Cwia kak xapakTepucTHKa B3auMozacucTBhs Ten. Cuna ynpyrocth U 3akoH ['yka.
N3mepeHune cuiibl ¢ MOMOIIBI0 AMHAMOMETpa. SIBJICHUE TATOTEHUsS U cuja TsokectH. Cuia
TSKECTH Ha Jpyrux IaHerax. Bec tema. HeBecomocTs. CnokeHHE CHII, HAIIPABIEHHBIX IO
oaHoil mpsimou. PaBHopeicTByromas cwi. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPECHHUE
nokosi. TpeHue B mpupoJie U TEXHUKE.

Jlemoncmpayuu
HaGmroienne MexaHn4ecKoro ABMKEHUS Tea.
N3mepenue cKopocTH MPsIMOJIMHEHOTO ABUKEHUS.
HaOGmionenue sBieHus: HHEPIUU.
HabGmtoienne u3MeHeHusi CKOpOCTH MPU B3aUMOJICHCTBHUH TEJL.
CpaBHeHME Macc MO B3aUMOJEHCTBHUIO TE.
CnoxxeHue cuil, HapaBJICHHBIX 110 OJJTHOM IPSIMOM.

Jlabopamopnuvle pabomsl u onvimol

OmpezienieHre CKOPOCTH PABHOMEPHOTO JBWXKEHHUS (IIapvKa B KUIAKOCTH, MOJEITH
ANEKTPUIECKOTO aBTOMOOMJIS U TaK Jlajee).

OnpeneneHue cpeiHed CKOPOCTH CKOJbXEHUS Opycka WM LIapuKa IO HAaKJIOHHOM
IUIOCKOCTH.

OnpeneneHue MIOTHOCTU TBEPIOTO Tea.

OmnbITE, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsoKkeHus (nedopManuu) Mpy>KUHBI OT
IIPUJIOKEHHOU CHUJIBI.

OnpITHI, 1EMOHCTPUPYIOLIME 3aBUCHMOCTbh CWJIBI TPEHHS CKOJBXEHHUS OT Beca Tela U
XapakTepa CONMPUKACAIOIIMXCS TOBEPXHOCTEM.

Paznen 4. JlaBnenue TBEPABIX TEJI, KUJIKOCTEN U ra30B

NaBnenne. CnocoObl YMEHBIICHUS W yBEIWYEHUs JaBlieHus. JlaBieHwe rasa.
3aBUCUMOCTb JIaBJICHHsI Ta3a OT oO0ObEéMa, Temmeparyphl. [lepenaua naBieHus TBEPABIMU
TeIaMH, XUIKOCTIMH M Ta3amu. 3akoH Ilackans. I[ImeBMaTmueckue MalIMHBI. 3aBUCUMOCTH
JABJICHUS JKUJKOCTU OT TIyOWHBI. [ mapocratudeckuii mapagokc. CooOIIaronmecs: coCybl.
I'mpapaBnrueckrne MeEXaHU3MBL.

Atmocdepa 3emnu u armochepHoe naBieHue. [[pUYMHBI CyIIECTBOBAHUS BO3IYIIHON
o06omo0uku 3emun. OnbIT Toppuuenu. U3mepenne atMmochepHOro
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JaBjieHus. 3aBUCUMOCTh aTMOC(EpPHOro JaBleHUsI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsi
JUTS U3MEPEHUs aTMOC(HEPHOTO JaBICHUS.

JleificTBUE >KMIKOCTM M Ta3a Ha MOTPYKEHHOE B HHUX TeJo. BrITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozayxomnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPaTyphl.

Ilepenaua naBieHUs )KUAKOCTHIO U Ta30M.

Coo0mmaronirecs: CoOCy/ibl.

['mapaBnuueckuii mpecc.

[IposiBnenune aeiicTBUsI aTMOC(HEPHOTO JTABICHUS.

3aBHUCHUMOCTD BBITAIKUBAIOIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Teja U TIIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BHITCCHEHHOMW KUJIKOCTH.

VYcnoBue maBaHuA TEN: IUIABAHUE WM TOTPY)KEHUE TN B 3aBUCHUMOCTH OT
COOTHOIIICHUS INIOTHOCTEH Tejla M KUIKOCTH.

Jlabopamopuvle pabomsl u onwvimol

HccnenoBanue 3aBUCUMOCTU Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOM B KUAKOCTH
YacTHU Teja.

OmnpenenieHne BBITAIKUBAIOIIECH CHIIBL, JEHUCTBYIOIIEW Ha TENO, MOrPYyKEHHOE B
KHIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIIECH CUJIbI, TEUCTBYIOIIECH HA TEJIO B KUIKOCTH,
OT MaccChl Tea.

OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKUBAIONICH CHIIBI, JEUCTBYIOIICH Ha
TEJIO0 B JKHUJIKOCTH, OT 00BEMa MOTpYyKEHHOW B JKHUIKOCTh YacTH Tela U OT IUIOTHOCTH
YKUJKOCTH.

KonctpyupoBanue apeoMeTpa HWIM KOHCTPYMPOBAHHME JIOJKA W OIpEICIICHUE €€
IPy30I0JbEMHOCTH.

Pa3znen 5. PabGota u MomHOCTb. DHEpPrus

Mexanndeckas padbora. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmio paBHOBecus
poryara. [IpuMmenenue npaBuiia paBHOBECHS pbldara K 0J0Ky. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KII[ mpocteix Mmexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckass odHeprus. KuHernueckas M noreHuManbHas dSHeprus. lIpespamenue
OJIHOT'O BU/1a MEXAHUYECKON YHEPTUHU B IPYTOW. 3aKOH COXPAHEHHUS DHEPTUN B MEXAHUKE.

Jlemoncmpayuu

[IprMepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomel u onvimol

Onpenenenue pabOTHl CUJIBI TPEHUS TIPU PABHOMEPHOM JBHXKEHHUU Tella TI0
TOPU30HTAIBHON MOBEPXHOCTH.

HccnenoBanue ycinoBHUil paBHOBECHUS pblyara.
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N3amepenne K1/ HakIOHHOM MIIOCKOCTH.
N3ydeHune 3akoHa COXpaHEHU MEXaHUYECKON SHEPIUU.

8 KJIACC
Paznen 6. TenunoBsle ABIeHUA

OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KHHETUUECKOM TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pasmepsl aTOMOB M MOJEKYI. ONBIThI, MOATBEPKAAIONINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, KUJIKOTO M ra3000pa3HOro COCTOSHUMN BemlecTBa. Kpucraminueckue
u amopdubie Tena. OObsSCHEHHWE CBOWCTB Ta30B, KUAKOCTEH M TBEPABIX TEJI HA OCHOBE
MOJIOKEHUN MOJIEKYJIAPHO-KMHETUYECKON Teopuu. CMauMBaHME W KaNWJUISIPHBIC SIBJICHUA.
TemnoBoe paclIMpeHue U CxKaTHUE.

Temnepatypa. CBsi3b TeMIEepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBM)KEHHUS YaCTHII.
Buyrpennsisi sHeprus. CrnocoObl HM3MEHEHHUS] BHYTPEHHEW DSHEpPruM: Teruionepenaya u
coBepleHue padoThl. Bubl Teruionepenayu: TEIIONPOBOIHOCTD, KOHBEKIIHS, U3ITYUCHHE.

KonudecTtBo TemnoTsl. YaenbHash TEMIOEMKOCTh BEIIeCTBAa. TEIIOOOMEH W TEIIOBOE
paBHOBecue. YpaBHEHHE TerioBoro Oananca. [ImaBieHue u oTBepAeBaHUE KPUCTAIUTMUECKUX
BEIIECTB. YAenbHas Teryiora ruiaBieHus. [lapooOpazoBanue u koHaeHcanus. Mcmapenue.
Kunenue. YnaenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHUIICHUS OT
aTMOC(hEpHOTO JaBICHUS.

BrnaxunocTs Bo3ayxa.

OHeprus TOIUIMBA. Y AeJIbHAS TEIUIOTA CTOPAHMUSL.

[Mpunnunsr pabotel TernoBbix asurateneit KIIJ| rtemmoBoro nasurarens. TemoBbie
JIBUTATENIH U 3aIUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBpALICHHS SHEPTHH B TEIJIOBBIX MpPOIECcCcax.

Jlemoncmpayuu
HaGmtonenue GpoyHOBCKOTO ABUKEHUS.
Hab6monenue nuddyzun.
HaGmonenue sBineHuil cMauyMBaHUsI M KalTWJUIIPHBIX SBJICHHM.
HaGmtoienue TemnoBoro pacimpeHus Tel.
N3menenne naBiaeHus ra3a npyu U3MEHEHUH 00bEMa U HAarPEBaHUU WM OXJIAXKICHHH.
[IpaBuina u3mMepeHus TeMIepaTypahl.
Bune! Tennonepenaun.
OxJaxIeHne Mpu COBEPIICHUH PAOOTHI.
HarpeBanue nipu coBepIiiieHIH padOThl BHEITHAMH CHUJIAMHU.
CpaBHeHUE TEIIOEMKOCTEN Pa3IUYHBIX BEILIECTB.
HaOmronenue KureHus..
HaGmroeHue mocTossHCTBa TEMIIEPATYPhl MPU TJIABJICHUH.
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Mojenu TenJ0BBIX TBUTATEICH.

Jlabopamopnuvle pabomsl u onvimol

OnbITHI O OOHAPYKEHUIO IEHCTBUS CUIJT MOJIEKYJIIPHOTO MPUTSKEHUSI.

OMbITHI 10 BBIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM MJIU caxapa.

OnpITHI IO HAOJIOICHUIO TETIJIOBOTO PACHIMPEHHUS Ta30B, JKUJIKOCTEH 1 TBEPIBIX
TeJl.

Omnpenesnenue TaBaeHUs BO31yXa B OaJJIOHE HITPHUIIA.

OnpIThl, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh JaBJIEHHUS BO3AyXa OT €ro oObéMa u
HarpeBaHUs WU OXJIAXKICHUS.

[IpoBepka rUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH [JIMHBI CTOJOMKAa KUIKOCTU B
TEPMOMETPUUECKON TpyOKe OT TEMIEPaTyphI.

HaGmionenne m3MeHEeHHs] BHYTPEHHEW HSHEPruu Tejla B pe3ysbTaTe TeIulonepenadd U
paboTHI BHEIIHUX CHUJI.

HccnenoBanue siBIeHUs TEIIO0OMEHA MTPH CMEIIMBAHUU XOJIOIHOM U ropsiueit BOJIBI.

OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOION MPH TEINIO0OOMEHE ¢ HarpeThIM
METaJUTMYECKUM LUIUHIPOM.

Ornpenenenne yaeiabHON TEIIOEMKOCTH BELIECTBA.

HccnenoBanue mpoiiecca uCapeHusl.

Ornpeznenenrie OTHOCUTEIBHOM BIAXXHOCTH BO31yXa.

Onpenenenne yaeapHON TEMIOTHI IUIABICHUS JIbJA.

Pazgen 7. Dnexkrpuueckue 1 MarHUTHBIE SIBICHUS

Onektpuzanusa Ted. [[Ba pona sneKTpuyecKux 3apsAnoB. BaumMoaeicTBue 3apsyKeHHBIX
ten. 3akoH Kynona (3aBUCMMOCTB CHIIBI B3aMMOJEHCTBUS 3apsDKEHHBIX TEI OT BEJIMYMHBI
3apsI0B M PACCTOSIHUS MEKY TEJIaMHu).

Onextpuueckoe nojue. Hanmpsok€HHOCTB 3nekTpudeckoro nosid. IlpuHuun cynepno3sunuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YpPOBHE).

Hocurenn snexrpuueckux 3apsaoB. DJIEMEHTapHBIM JJIeKTpudeckui 3apsan. CrpoeHue
aTtoma. [IpOBOJHUKYN M IUAIIEKTPUKU. 3AKOH COXPAHEHHUSI DJIEKTPUUECKOTr0 3apsi/ia.

ONEeKTpUYECKUI TOK. YCJIOBUS CYHIECTBOBAHMS DJIEKTPUYECKOrO TOKa. VcTOUHMKHM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JMEKTPUYECKOro TOKa (TEIUIOBOE, XMMHYECKOE, MArHUTHOE).
DIIEKTpUUYECKUI TOK B )KUJKOCTAX U ra3ax.

Onexktpuueckass nenb. Cwia Toka. JnekTpuueckoe HamnpspkeHue. ConpoTuBieHUE
IIPOBOJHUKA. YJIEJIbHOE CONPOTHBJIEHHME BellecTBa. 3akoH Oma 18 yyacTka LElu.
ITocnenoBaTenbHOE U NMapauIeIbHOE COEAUHEHNE TPOBOJIHHUKOB.

PaGora m MOMIHOCTH 3JEKTpUYECKOTO TOKa. 3akoH Jxoyms-JIeHma. DnexTpuueckue
LENH U TOTPEOUTENN ANIEKTPHUUECKOM SHEprun B ObITy. KOopoTKOe 3aMbIkaHue.

[TocrossHHbIE MarHuUTHL. B3anMOIEMCTBHE MOCTOSIHHBIX MAarHuTOB. MarmuTHoe moJIe.
MarnuTtHoe noJie 3eMJIM U €ro 3HaueHue i )KU3HU Ha 3emuie. OnbIT Dpcrena.
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MarauTHOEe mMOJie€ BJIEKTPUYECKOro Toka. I[IpuMeHeHue »SJIEKTPOMarHuTOB B TEXHUKE.
JlelicTBME€ MarHUTHOI'O MOJII Ha MPOBOJAHUK C TOKOM. DJIEKTPOJABUTATENIb TOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3eKTpoABUTaTEIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel  @apazes. SBieHue 3JIEeKTpoMarHUTHOM uHAYKuuH. [IpaBuno Jlenua.
OnektporeHeparop. CrocoObl TONYYEHUS DJIEKTPUUECKON HHEPruu. IJIEKTPOCTAHIUU Ha
BO300HOBJISIEMbIX UICTOUHUKAX YHEPTUU.

Jlemoncmpayuu
DneKkTpuszanus Ted.
JIBa posa s1eKTpUYECKUX 3apsii0B U B3aUMOJIEUCTBUE 3aPSIKEHHBIX TEL.
YCTpOMCTBO U JEUCTBUE AIIEKTPOCKOIIA.
DIEKTpOCTaTUYECKAS] MHAYKIUS.
3aKOH COXPAHEHHUs DJIEKTPUUECKUX 3apsI0B.
[IpOBOHUKHY U TUDIICKTPUKH.
MopnennpoBaHHu€e CHIIOBBIX JINHUM 3JIEKTPUYECKOTO TOJIA.
N cTOYHUKY MOCTOSITHHOTO TOKA.
JleficTBHS DIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUH TOK B KUJKOCTH.
["a30BbIl pa3zps.
N3mepeHue cuibl TOKa aMIEPMETPOM.
N3MepeHne aIeKTpUIEeCKOro HapsKEHUST BOJIbBTMETPOM.
PeocTaTt u MarasuH cONnpoOTHUBIECHUN.
BzaumopelicTBre MOCTOSIHHBIX MarHUTOB.
MopnennpoBaHre HEBO3MOKHOCTH Pa3AeICHUS TOJFOCOB MarHUTA.
MonaenupoBaHrE€ MarHUTHBIX MOJIEHA MOCTOSTHHBIX MAarHUTOB.
OneiT Opcrena.
MarautHo€e noJie TOKa. DIEKTPOMArHHUT.
JlelicTBME MarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.
DIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
HccenenoBanue sIBJICHUS 3JIEKTPOMATHAUTHON MHIYKIIUH.
Oneitel @apanes.
3aBUCUMOCTb HaIpaBlIeHUs] MHAYKIIMOHHOTO TOKa OT YCIOBUWA €ro BO3HUKHOBEHHUSI.
DNEeKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvle pabomsl u onvimol

OMNBITHI IO HAOJTFOICHUIO 3JICKTPU3AIIAN TSI MHIYKITUEH U MPU COMPUKOCHOBCHUH.

HccnenoBanue AeCTBUS SJIEKTPUIECKOTO MOJIS HA MIPOBOIHUKH U TUAJICKTPUKH.

COopka u mpoBepka paboThI AJAEKTPUIESCKON IEMTH TOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHUe CUJIBI TOKA.

W3mepenue u peryaupoBaHUe HAMIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, MAYIIETO Ye€pe3 PE3UCTOP, OT COMPOTHUBIICHUS
PE3UCTOPA U HANIPSIKCHHSI HAa PE3UCTOpE.
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OnbIThl,  JEMOHCTPUPYIOIIME  3aBHCUMOCTH  JJIEKTPUYECKOTO  COMPOTHBIICHHS
IIPOBOJIHUKA OT €r0 JJIUHBI, IUIOLIAU ONEPEUYHOI0 CEUYEHUS U MaTepHala.

[IpoBepka mpaBuiia CIOKEHHS HAIPSHKEHUM IIPU MOCJIEI0BATEIbBHOM COEIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia Juisi CUIIbl TOKA MPU NapajieIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue padoThI IEKTPUUECKOTO TOKA, UAYIIETO yepes pe3uctop. OnpenenaeHue
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha pe3ucTope. MccnenqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UYILEro Yepe3 JIAMIIOUKY, OT HaIlPSKEHUS Ha HEM.

Onpenenenue KII/1 narpesarens.

HccnenoBanne MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yueHre MarHUTHOTO TIOJISI TIOCTOSHHBIX MAarHUTOB TMPH HUX OOBEIUHEHUU U
pa3IeICHNH.

HccnenoBanue eMCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITh, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aMMOJICUCTBUSL KAaTYyIIKA C TOKOM M
MarHuTa OT CHJIbI TOKA M HaIlpaBJICHUS TOKA B KaTyIIKE.

N3yueHue neicTBUSI MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KounctpyupoBanue u uzydeHue padoThl JEKTPOIBUTATEINS.

N3mepenne KIIJ anexTpoaBurateibHON YCTAHOBKH.

OnbITEl MO HCCIEIOBAHUIO SIBIICHUSI JJIEKTPOMATHUTHOW HWHIYKLMH: HUCCIEAOBaHUE
W3MEHEHUI 3HAYCHUS U HalpaBJCHUs NHIYKIIMOHHOTO TOKA.

9 KJIIACC

Pa3znen 8. MexaHnnueckue sBJICHU

Mexannueckoe aBrmxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOro JBW)KEHUA. PaBHOMEpHOe mnpsMoiMHENHHOe [BHKeHHE. HepaBHOoMepHOE
NpsAMOJNIMHENHOE nBMKeHUEe. CpenHsis U MIHOBEHHAs CKOPOCTh Teja IPU HEPaBHOMEPHOM
JIBUKECHUH.

Yckopenue. PaBHOyckopeHHOE TpsiMOJIMHEHOe JBIkeHHe. CBOOOIHOE TajJcHUE.
Omnbitel [ anunes.

PaBHOMepHOE nBMXKEHUE TIO OKpYKHOCTH. [lepuon u yactora oOpamenus. Jluneitnas u
YIJIOBast CKOPOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBoiii 3axoH Herotona. Bropoi 3akon Herorona. Tpernit 3akon Herorona. IIpuHuun
CyNEPIO3ULUU CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuila TPEHMs CKOJBXEHMsI, cujila TPEHUS
IIOKOS1, APYT'YE BUIBI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TITOTEHHUSA. YCKOPEHHE CBOOOJHOTO MaJeHUS.
JBwxenne mnnaHer Bokpyr Connua. IlepBas kocmmueckass ckopoctb. HeecomocTs
HEPErPY3KHU.
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PaBHOBecue maTepuanbHOM TOYKU. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIUIEHHOM OChIO BpallleHuss. MOMEHT cuibl. LeHTp TsokecTn.

Nmnynece tena. 3MeHeHne umiynbca. UMIynbe cuibl. 3aKOH COXpPaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckas paboTa U MOUIHOCTb. PaboTa cuil TsKecTH, ynpyroctu, TpeHus. CBs3b
SHEpruu M padotel. I[loTeHunanbHas SHEprus Tena, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
IlorennnaneHass dSHeprus cxarod ImpyxuHsl. Kunermdeckas oHeprusa. Teopema o
KMHETUYECKOHN HEpTUH. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

Jlemoncmpayuu

HabumroneHre MexaHM4ecKoro IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.

CpaBHeHHME TyTE€d U TPACKTOPUUA ABUIKEHHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUsI PSMOJIMHEMHOTO IBUKCHUS.

HccenenoBanue MpU3HAKOB PAaBHOYCKOPEHHOTO JBUKCHHS.

Habmtonenve nBuKeHUS Tella 0 OKPYKHOCTH.

HabnroneHne MexaHWYeCcKUX SBJICHUN, MPOUCXOAAIINX B cucteMe oTcuéra «Temexkar
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHUU OTHOCUTENBHO KaOuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBI.

HaGumronenre paBeHCTBA CHII TIPH B3aUMOJCHCTBUM TEII.

M3meneHune Beca Teia pyu yCKOPEHHOM JIBUKEHUU.

Ilepenaua ummynbca Npyu B3aUMOAEHCTBUU TEJL.

[Tpeo6GpazoBanHus SJHEPTUH NPU B3AaUMOJICHCTBUU TEll.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHH.

CoxpaHeHue UMIyJabca Ipyu aOCOMIOTHO YIIPYTrOM B3aUMOACHCTBHH.

HabntoneHre peakTUBHOTO JABMXKEHHUS.

CoxpaHeHue MEXaHUYECKON SHEPTUH MPU CBOOOTHOM MaJICHUH.

CoxpaHeHne MEXaHU4YECKON SHEPTUH NPU JIBHKEHUU Tela MO AEHCTBUEM NPYKUHBI.

Jlabopamopuvle pabomsl u onwvimol

KoHcTpynpoBanue TpakTa i pa3roHa M JAJHEUIIETO PAaBHOMEPHOTO JBMYKCHHSI
IIapyKa WU TEIICHKKH.

OmnpenencHue cpelHeld CKOPOCTH CKOJIBXKEHUS Opycka WM JIBWDKCHUS IIapHKa I10
HAKJIOHHOW TUTOCKOCTH.

OnpenencHUe yCKOPEHHUs Teja TPH PAaBHOYCKOPEHHOM JBMKCHUU 10 HAKJIOHHOMN
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IMPU PAaBHOYCKOPEHHOM JIBIXKEHUU O€3
Ha4aJIbHOW CKOPOCTH.

[TpoBepka rumoTe3sl: €Cy MPU PAaBHOYCKOPEHHOM JIBIDKCHUU 03 HAa4allbHOM CKOPOCTH
MyTH OTHOCSITCS KakK psii HEYETHBIX YHCE, TO COOTBETCTBYIOIIHNE MPOMEXKYTKA BpPEMEHU
OJTMHAKOBBHI.

12



OenepanpHas pabodast mporpamma | dusnka. 7-9 kinaccer (6a30BBIH YPOBEHB)

HccnenoBanue 3aBUCMMOCTH CWJIBI TPEHMSI CKOJIBXKEHHS OT CHJIBI HOPMaJbHOIO
JIaBJICHMSL.

Onpenenenue ko3 HuULUeHTa TPEHUS CKOJIBKEHHUS.

OmnpeneneHue KECTKOCTU NPYKUHBI.

Onpenenenne paboOTbl CWIBI TPEHUS IMPU PAaBHOMEPHOM JBHKEHUM Tella 110
TOPU30HTAIBHON ITOBEPXHOCTH.

Onpenenenue paboOThl CHJIBI YOPYTOCTH IMpPU HOABEME TIpy3a C HCIOIb30BAHUEM
HEMNOJIBUKHOTO Y MOJBUKHOTO OJIOKOB.

N3y4eHne 3aKkoHa COXpPaHEHUs SHEPTUU.

Pasnen 9. Mexannueckue KojieOaHus U BOJIHBI

KonebatenpHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJIeOAHWM: MEpPHOJ], YacToTa,
aMIuiuTysna. MaTteMaTu4eckuil W TpYXUHHbIM MasTHUKU. [IpeBpaliieHne 3HEpruu Ipu
K0JICOATEIIbHOM JIBYIKCHHUM.

3aryxatomue kojaebanus. Beinyxiennsle konebanus. Pezonanc. MexaHnueckue BOJHEI.
ColicTBa MexaHHYECKHX BOJH. [IpoposibHblE W moNEepedyHble BOJHBL. [[ITWHA BOJHBI U
CKOpPOCTh €€ paclpocTpaHeHus. MexaHW4YecKHe BOJHBI B TBEPIOM Telle, CEMCMHUYECKUE
BOJIHEL.

3ByK. [’ poMKOCTH 3ByKa 1 BeicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.

Jlemoncmpayuu
HaGmronenue konebanuii T o1 JeHCTBUEM CUITBI TSXKECTU U CUJTBI YIIPYTOCTH.
Ha6monenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaGuntoneHre BbIHYKIEHHBIX KOJeOaHUM U pe30HaHca.
Pacnipoctpanenne mpoA0abHBIX U TIONIEPEYHBIX BOJTH (HA MOJICIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTUYECKN PE30HAHC.

Jlabopamopnvle pabomsi u onvimol
OmnpeneneHUe 4acTOTHl U MIEPUO/Ia KOJICOAHWI MaTEeMaTHICCKOTO MasiTHUKA.
OmnpeneeHe 4acTOTHI M Mepro/1a KojaecOaHuii MpyKUHHOTO MasiTHUKA MccnenoBanue
3aBUCHUMOCTH TIEPHOJIa KOJICOAaHUH TOIBEIICHHOTO K HUTH I'Py3a OT JUTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TEPHOJIa KOJICOAHHWIA TNMPYKUHHOTO MAasTHHKA OT MAacChl

rpysa.
[TpoBepka HE3aBUCUMOCTH TeproJia KoueOaHHii rpy3a, MOJBEIICHHOTO K HUTH, OT MaccChl

rpysa.
OnbIThI, AEMOHCTPUPYIOUINE 3aBUCUMOCTH NepHoa KojaeOaHuil Mpy>KHHHOTO MasTHUKA

OT MAaccChl TPpy3a U KECTKOCTH MPYKUHBI.
H3mepenue yckopeHus: CBOOOIHOTO TaIeHUSI.

Paznen 10. aﬂeKTpOMaFHI/ITHOC I10JIC U JJICKTPOMAIrHUTHBIC BOJIHBI
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DJIEKTPOMAarHUuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJiH. Illkama »ieKTpOMarHUTHBIX BOJIH. Vcronb3oBaHUE SJIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3H.

DJIeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Llemoncmpayuu
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBONCTBA CBETA.

Jlabopamopuvle pabomsl u onvimol

N3yueHre cBOMCTB 2JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOUIIBHOTO Tee(oHa.
Pa3nen 11. CBeToBEBIE ABJICHUS

JlyueBas mojenb ceta. Mcrounuku cBera. [IpsmonuHeliHOE pacnpoCTpaHEHHE CBETA.
3armenus Coinnia u JIyasl. Otpaxkenue cBeta. [lmockoe 3epkano. 3aKOoH OTpakKeHHS CBETA.

[Ipenomnenue cBera. 3akoH mpeloMicHHUs cBeTa. IlonHOEe BHYTpPEHHEE OTpPaKCHHE
cBeTa. Mcronp30BaHUE TTOJIHOTO BHYTPEHHETO OTPAXKEHHUS B ONITHYECKUX CBETOBOAX.

Jlunza. Xon nyded B smH3e. OnrThyeckas cucreMa QoToarmapara, MHKPOCKONa M
Teneckorna. ['71a3 kak onTudeckas cucremMa. baIn3opykocTh M 1allbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Ombitel HeroToHa. ClloKeHHE CIEKTPaTIbHBIX
1BeToB. [[ucrepcus certa.

Jlemoncmpayuu
[IpssmMosMHENHOE pacIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tony4yenue n300pa>keHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
Onrtuyeckuii CBETOBO/.
Xon myueit B coOuparomieit InH3e.
X0 1ydeu B pacCenBarOLIEH JIMH3E.
[Tonydyenue n300pa>keHU ¢ TOMOIIBIO JTHH3.
[Tpunnun neficTBus Goroanmnapara, MUKPOCKOTA U TEIECKOTIA.
Mopens riasa.
Pasnoxxenne Genoro cBera B CIIEKTP.
[TonydyeHnue 6enoro cBeta MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimoi

HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUS CBETOBOTO JIyda OT yrija MaJIeHusl.
W3ydenune xapakTepuCTHK H300paKEHH MpeAMeTa B IIIOCKOM 3epkaie. MccnenoBanue
3aBMCUMOCTH yTJja MPeJOMIIEHUS CBETOBOIO Jiyda OT yIJla aJeHHs Ha TPAHULIE «BO3AYX-
CTEKJIO».

[Tomyuenue n306pakeHUii ¢ MOMOIIBI0 COOUPAOLIEH JTUH3BI.
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Onpenenenue (GOKYCHOTO PACCTOSIHUS W ONTHYECKOW CHIIBI COOHMpAIONIEH JIHH3BI.
OnpITHI IO Pa3I0KEHUIO OEI0ro CBETA B CHEKTP.
OMBITHI IO BOCIIPUATHIO I[BETA MPEMETOB MIPU UX HAOIIOJICHUH Yepe3 [IBETOBbIE

(GUIBTPBL.

Paznen 12. KBauToBbie ABJIEHUS

Omneitel Pezepdopaa u ruianerapHas MmoJens aroma. Mozens aroma bopa. Mcnyckanue u
MOIJIOIIEHUE cBeTa aToMOM. KBaHThI. JIMHENYaThIE CIEKTPHI.

PanuoaktuBHOCTE. Anba-, 6eTa- u raMMma-u3inydeHus. CTpoeHue aTOMHOTO sJIpa.
Hyknonnast moziens atomuoro siapa. M3oromnsl. PagnoaktuBabie npeBpamenus. [lepron
MoJaypacnaga aTOMHBIX SIJIEP.

S nepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apPsAI0BOT0 U MaCCOBOTO YHCEII. DHEPTUS CBS3U
aToMHBIX sifep. CBsI3b Macchl U SHEpPruu. Peakuuu cunTe3a u aeneHus saaep. Mctounuku
sHeprun CoJHIa U 3BE3.

Snepnas sHepreruka. J(ecTBUs paAMOAKTUBHBIX U3JTYYEHUI Ha )KUBbIE OPraHU3MBbI.

Llemoncmpayuu
CHexTpsl U3IYyYEHHUS U MOTJIONICHUS.
CrexTpsl pa3IuyHbIX Ta30B.
CrnexTp Bomopoaa.
HaGmonenue TpekoB B kamepe BuiibcoHa.
PaGota cuéTunka HOHU3UPYIOIINX U3ITYYCHUH.
Perucrtpanus uznyyeHust NpUpOAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnvle pabomsi u onvimol

Habmronenne CIuIONIHBIX ¥ TMHEHYATHIX CIIEKTPOB U3ITyUSHHSI.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY MyTH (110
dotorpadusim).

W3mepeHne paguoakTUBHOTO (OHa.

[ToBTOpHUTEIBHO-0000IIAIOIUI MOIYJIb

[ToBTOpHUTENHHO-0000IIAIONINI  MOIYAh TMpETHA3HAYECH [UISl CHCTEMAaTH3allik |
00OOIICHUsT TIPEAMETHOTO COJCpXaHHWsI W ONbITa JACSITEIbHOCTH, NPUOOPETEHHOTO TpHU
M3YYEHUHU BCEro Kypca (U3WKH, a TAKXKe I MOATOTOBKA K OCHOBHOMY T'OCYIapCTBEHHOMY
9K3aMeHy 1o (pu3MKe A 00yJaromuXcsl, BHIOPABIIMX 3TOT YU€OHBIN MpeaMeT.

[lpy w3y4eHMM [AaHHOTO MOAYJS pPEATU3yIOTCd M CHCTEMaTHU3UPYIOTCS  BHIBI
JESITEILHOCTH, Ha OCHOBE KOTOPBIX O00ECNeurMBaeTCsi JOCTHIKCHHE TPEAMETHBIX U
METanpeIMETHBIX TUNIAHUPYEMBIX PE3yJIbTaTOB 00y4eHus1, OPMUPYETCS €CTECTBEHHO-HAyUHAS
IPaMOTHOCTb: OCBOEHHE HAayYHBIX METOJOB HCCIEAOBAaHUS SBICHUN MPUPOABI M TEXHUKH,
OBJIAJICHUE YMEHUSMU OOBSICHATH (PU3NYCCKUE SIBICHUS,
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MNPpUMCHAA TIOJIYUYCHHBIC 3HAHHWA, pPCIIATb 3aJa4d, B TOM YHCJIC KAYCCTBCHHLIC H
OKCIICPUMCHTAJIbHBIC.

HpI/IHI_II/Il'II/IaJ'IBHO JIeSATeIbHOCTHBIN XApaKTCp AAHHOI'O pas3jciia pCalnu3yCTCs 3a CU€T
TOIro, 4TO 06y11a101unec;1 BBIIIOJIHATOT 3aaHUA, B KOTOPBLIX UM IIPCAJIaracTcs:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUU pacClio3HaBaTb W HAYYHO O0OBSACHATH (1)I/I3I/I‘IGCKI/IG

SBJICHHUS B 0pr>1<a}0mel71 IIpupoac u MMOBCEIHEBHOMU KHN3HU,
HUCIIOJIb30BAaTh HAYYHBIC MCTObI UCCICAOBAHUA q)HSI/I‘{eCKI/IX HBJICHI/Iﬁ, B TOM YHCJIC OJIA

IMPOBCPKU THUIIOTE3 U MOJTYUCHUA TCOPECTUICCKNX BBIBOAOB,

OOBICHATH HAayY4YHBbIC  OCHOBBLI HanOojiee  BaKHBIX I[OCTI/I)KCHI/Iﬁ COBpPCMCHHBIX
TCXHOHOFHﬁ, HaripuMep, MPAKTUICCKOTO HMCITOJb30BaAHUA PA3JIMYHBIX HCTOYHUKOB SHCPTHUH HaA
OCHOBC 3aKOHAa NPCBPAIICHUA N COXPAHCHHA BCCX U3BCCTHBIX BUJIOB SHCPTHU.
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NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHU A NPOrPAMMbI MO ®U3MKE HA YPOBHE OCHOBHOIO OBLLEErO
OGBPA3OBAHIM A

N3ydyenne ¢u3mkn Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HalpaBieHO Ha
JTOCTH>KEHHUE JIMYHOCTHBIX, METAMPEIMETHBIX U IIPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

NMMYHOCTHbIE PE3Y/IbTATHI

B pesynbrare usyuenusi Gu3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl y
obOyyaroierocst 0yayT chopMUPOBAHBI CIAEAYIONIUE JIMUHOCTHBIE PE3YJIbTAThl B UACTHU:

l) NaTpUoOTUYECKOTIO BOCNNTAHUNA!

NpOsIBIICHHE WHTEpeca K HCTOPUHM M COBPEMEHHOMY COCTOSIHHIO —POCCHICKOIA
(bu3nuecKol HayKH;

[IEHHOCTHOE OTHOIIEHHE K TOCTHKECHHUSIM POCCUICKUX YIEHBIX-(PU3UKOB;

2) rPpa*aaHCKOro n AyXoBHO-HPaBCTBEHHOIO BOCNUTAHUA:
TOTOBHOCTb K A4dKTHBHOMY YYaCTHIO B 060y)K,Z[eHI/II/I O6I.[I€CTB€HHO -3HAYHUMBIX H
OTHYCCKHUX HpO6J’I€M, CBA3aHHBIX C ITPAKTHYCCKUM ITPUMCHCHHUCM JOCTHXKECHU I (1)I/I?>I/IKI/I;
OCO3HAHHUC BAXKHOCTHU MOPAJIbHO-OTHYCCKUX ITPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOI’O;

3) 9CTeTn4eCKoro BoCnmUTaHuA:
BOCHPHUSITHE ICTETUUECKUX KauecTB (U3MUECKON HAyKH: €€ TApMOHUYHOIO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) LEeHHOCTU HAay4YHOro No3HaHuA:

OCO3HAaHME IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA TMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUN, BAXKHEUIIIEW COCTABIIIOLIEH KYJIbTYPHI;

pa3BUTHE HAy4YHOH JIFOOO3HATEILHOCTH, MHTEPECA K UCCIEA0BATENBCKOMN JAESITEIbHOCTH;

5) dopmmrpoBaHMa KyNbTypbl 34,0POBbLA M 3MOLMOHANLHOMO 61aronoayyma:

OCO3HaHWE IICHHOCTH Oe30macHOro oOpa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TMpaBWJI OE30MMaCHOrO TIOBEJACHUS HAa TPAHCIOpPTE, Ha Joporax, ¢
MEKTPUYECKUM U TETUIOBBIM 00OPYIOBAaHUEM B JIOMAIIIHUX YCIIOBHSIX;

chOopMHUPOBAaHHOCTH HaBbIKa pe(JIeKCHH, MPU3HAHUE CBOETO MpaBa HA OIIMOKY U TaKOTO
K€ IpaBa y ApPyroro 4eJoBeKa;

6) TpyaoBoro BocnuTaHuMA:

aKTUBHOE Y4aCTHE B PEIIEHUH MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, 00pa30BaTEIbHOM
OpraHM3aluy, ropojia, Kpasi) TEXHOJIOTHYECKON U COLMaIbHOM HANpaBIEHHOCTH, TPEOYIOIIMX
B TOM 4HCJe U (PU3NYECKUX 3HAHUMH;

MHTEPEC K MPAKTUYECKOMY M3yUEHHUIO MPoQeccHil, CBI3aHHBIX ¢ (U3HUKOI;

17



®denepanbHas paboyas nporpamma | Gusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

7) 9KO/10TNM4YeCKoro BOCNMUTaHUA:

OpUEHTAaIMsl Ha TNpUMEHEHHE (U3MYECKUX 3HAHWM [Js pelieHus 3anad B o0nacTu
OKpY Karomiei cpenpl, MIaHUPOBAHUS MOCTYNKOB M OIEHKUA MX BO3MOXKHBIX MMOCIEICTBUN IS
OKpYKaromiei cpeapl;

OCO3HaHHE TJI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOJIeM U yTeH UX penieHus;

8) aganTaumm K U3MEHSIoLWMMCA YCI0BUAM COLMAIbHOM M NPUPOAHON cpeabl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TMIPU BBITIOJHEHUU HWCCIEJOBAaHUNW U TPOEKTOB
(u3UYecCKO HAMIPABIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTU Y€pe3 MPAKTUUECKYIO JAEATEIbHOCTD;
MOTPeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM Unciie GOpMYyIHPOBATh UJICH, TTIOHSATHUS,
TUIIOTE3bI O PU3NUYECKUX 00BEKTAX U SBICHUSIX;

OCO3HaHUe Je(UIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH QU3HKY;

MJIAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUI;
CTpPEMJICHHE aHATM3UPOBAThH U BBIABIISITH B3aUMOCBS3U ITPUPOIBI, OOIIIECTBA U SKOHOMUKH, B
TOM YHCJIE€ C UCTIOJIB30BaHUEM (DU3NYECKUX 3HAHUM;

OIICHKAa CBOWX JEUCTBUU C Y4ETOM BIHUSHHMS Ha OKPYKAIOIIYI0 CPEIy, BO3MOXKHBIX

ri100aabHBIX ITOCIEICTBHI.

METAMNPEAMETHbBIE PE3Y/IbTATbI

B pesynbrare ocBOoeHHS TporpaMMbl O (U3WKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi y oOyyatomierocssi OyayT choOpMHUPOBaHBI MeETANpPEAMETHBIE PEe3YIbTaThI,
BKJIFOYAIOIIHAE TMO3HABATEIBHBIC YHUBEPCAIbHBIC YyUYeOHBIC JICHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHbIE Y4eOHbIE ICUCTBUSI, PETYIISITUBHBIE YHUBEPCAIbHbBIC yUeOHbIC JCHCTBUSI.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe JelcTBUS ba3oBbie tornyeckue
NEUCTBHUSL:

BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHHIA);
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIINH, OCHOBAHUS ISl 0000IICHUS 1
CpaBHEHWUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYHUS B paccMaTpUBAaeMbIX (hakTax, MaHHBIX H
HAOJIOJICHHUSIX, OTHOCSIINXCS K (PU3NICCKUM SIBIICHUSIM;

BBISIBJIATE TPUYUHHO-CJICICTBEHHBIC CBS3M TPU HM3YYCHHH (QU3UYECCKUX SIBICHUA |
MPOIIECCOB, JIeNaTh BBIBOJABI C  HCIIOJB30BAaHUEM JIEAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKIIFOUEHHH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3SX (DU3MUECKUX BETUYHH;

CaMOCTOSITEIbHO BBHIOMPATh CIIOCO0 perieHus: yueOHoU (u3nueckoi 3a1ayu (CpaBHEHUE
HECKOJIbKUX BapHAHTOB PEIIeHUs], BEIOOp HanOoJee MOIXOASIIEr0 ¢ YYETOM CaMOCTOSITEITEHO

BBIJICJIEHHBIX KPUTEPHEB).
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bazoBble uccienoBaTenbCKue ACUCTBUS:

HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS; TPOBOAUTH 110
CaMOCTOSITEIHLHO COCTABICHHOMY IIJIaHY OMBIT, HECIOXKHBIN (PU3NUECKUI SKCIIEPUMEHT,
HEeOOJIBIIOE UCCIIeIOBAaHUE (PUZUYECKOTO SBJICHUS;

OLICHMBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, TOJYUYEHHYIO B XOJE
UCCJICIOBAHUS WM SKCTIEPUMEHTA;

CaMOCTOSTENBHO (POPMYTUPOBATH OOOOIIICHHS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/ICHNS, OTIBITA, UCCIICIOBAHMUS;

MPOTHO3MPOBATh BO3MOXHOE JaibHEHIIee pa3BUTHE (PU3MUECKUX IPOIIECCOB, a TaKkKe
BBIIBUTATh MPEANOIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUSAX M KOHTEKCTAaX.

Pabota ¢ undopmarmeii:

NPUMCHSTh PA3JIMYHBIC METOJbI, MHCTPYMEHTBHI W 3alpOChl TPH TIOUCKE W OTOOpe
WH(POPMAIIMH WIH JAHHBIX C YIETOM MPEIOKEHHON yueOHOH Pr3ndeckoi 3a1a4mu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HMH(OOPMAIIUIO Pa3TUIHBIX
BUJIOB U ()OPM TIPEICTABIICHHS,

CaMOCTOSTEIBHO BHIOMpATh ONTHMaJIbHYIO (OpMy TpencTaBieHUS WHPOPMAIMH U
WLTIOCTPUPOBATH PEIIacMbIC 3a/la4l HECIIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOU TpaduKoit
U UX KOMOWHAIIHSIMH.

KoMMyHHKaTUBHBIE YHUBepPCaJbHbIE YUeOHbIE 1eiiCTBUA:

B Xolle O00OCyXJeHHUS Y4eOHOro MaTepuayia, pe3yJlbTaToB JaboOpaTopHBIX padOT H
NMPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl W BBICKa3bIBATh HJICH,
HAIlEJICHHBIE Ha PElIeHHE 3a/1a4d U MOJIepKaHue OJaroxenaTeaIbHOCTH O0IEHUS;

COTOCTAaBJATh CBOM CYXKJICHUS C CYXKIEHUSMU JIDYTUX YYaCTHUKOB JIMAJIOra,
0OHapy>KUBATh Pa3INuue U CXOACTBO MO3UIIUIA;

BBIPQ)KATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX; MyOIUIHO
MIPEJICTABIISATh PE3YJIbTAThI BHITOJIHEHHOTO (PU3UYECKOTO OTBITA (IKCIIEPUMEHTA,
UCCJIEOBaHUs, IPOCKTA).

MOHMMATh W MCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHHOW U MHJIMBHIyaJIbHOH paOOTHI MPU
pEIICHHH KOHKPETHOM (PU3NYECKOM MPOOIEMBI;

NPUHUMATh IICJIM COBMECTHOW JICATCIBLHOCTH, OPTaHW30BBIBATH JICUCTBHS IO e&
JOCTHIKEHUIO: PACIIPEICIIATh POJIH, 00CYXIATh MPOIECCHl U Pe3yIbTaThl COBMECTHOM PabOThI,
000011aTh MHEHHST HECKOJIBKUX JIFOJIEH;

BBITIOJIHATh CBOIO YacTh PabOThI, JIOCTHras Ka4eCTBEHHOT'O pe3yjbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JACHCTBHS C IPYTUMH YICHAMU KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJAa B OOIIMIA MPOJAYKT MO KPUTEPHUSAM, CAMOCTOSITCIIEHO

c(hOpMyYTHPOBAHHBIM YYACTHHKAMHU B3aMMOICHCTBUSI.
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PeryasiTuBHbIe YHUBepPCaJIbHbIEe YUeOHbIE JeCTBUA
Camoopranuszanusi:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX M yUEOHBIX CHUTYyalUsAX, TPEOYIOMIMX Ui PEIICHUS
(u3NYECKUX 3HAHUM;

OPHUEHTHPOBATHCSA B PA3NUYHBIX IMOAXO0JAX TMPHHITHA pPEIIeHUH (MHANBHIYaTbHOE,
NPUHATUE PELICHUs B TPpyIIe, IPUHATHE PELLIEHUI rpynmnoi);

CaMOCTOSTEIbHO COCTABIISATh AITOPUTM pelleHns (PU3NYECKON 3a]jauy WK TUIaHa
UCCIIEZIOBAHUS C YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMH,
apryMeHTHpOBATh Mpe/ijaraeMble BapMaHThl PEelIeHH; 1enaTh BEIOOp U OpaTh
OTBETCTBEHHOCTh 3a pEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHATIbHBIN UHTEJUIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYAIlUH U IIpeiaraTh IjiaH €€ N3MEHEHHsI; 0ObICHATh
OPUYHHBI TOCTHKEHUS! (HEAOCTHKEHUS) PE3yJIbTaTOB JeSITEIbHOCTH, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBHI B JICTEILHOCTD (B TOM YHUCIIE B X0/ BBIIOJIHEHHS (PU3HUECKOTO
UCCIIEZIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX 0OCTOSTENBCTB, U3MEHHUBILIUXCS CUTYAIU,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH; OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa
LEJH U YCIIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4YeloBeKa B XOJE CHOpa WM JUCKYCCHUU Ha HAYYHYIO
TEeMy, IOHUMaTh MOTHUBbBI, HAMEPEHHUS U JIOTHUKY JIPyroro.

NpU3HaBaTh CBOE MpPaBO Ha OMMOKY MpU peuieHUH (QU3NYECKUX 3adad WIH B
YTBEPKIAEHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYIroro.

[MPEIMETHBIE PE3VJIbTATDI

K xoniy oOyuenusi B 7 Kjacce MpeAMETHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaxaTh CPOPMUPOBAHHOCTh y 00YJAIOIINXCS YMEHUI:

UCTIONIb30BAaTh TMOHATHUS: (QU3MYECKHUEe W XMMHYECKHE SIBIICHHUs, HaOIIo/eHue,
JKCIIEPUMEHT, MOJENb, THUIIOTE3a, CJAUHUIIBI (U3UUYECKUX BEJIMYWH, aToM, MOJIEKyJa,
arperaTHbIE COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, Ta3000pa3HOE), MEXaHUUECKOe
JIB)KCHUE (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJTMHEHHOE), TPaeKTOPHS,
paBHOAeicTBytomas  cui, aedopmarms — (ympyras, —IDIacTHYecKas), HEBECOMOCTb,
COOOIIaroIMecs: COCYIbI;

pasnuuaTh sBiIeHUS (AUQQy3Hs, TEMIOBOE IBIKEHHE YaCTHUI[ BEIIESCTBA, PABHOMEPHOE
JIBUKCHUE, HEPABHOMEPHOE JIBMKCHUE, WHEPIIHS, B3aUMOJICHCTBUE TEJl, pABHOBECUE TBEPIBIX
TEJ C 3aKPeTIEHHOW OChIO BpallleHHUsI, TIepejava aBlIeHUs TBEPIBIMH TeJIaMHU, KUIKOCTIMU U
razamu, atMoc(epHoe aBJicHHE, IJIaBAaHUE Tell, MPEBPAIICHHS] MEXaHUYECKON SHEPTHUU) 1O
OMHMCAHUIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIONINX JTaHHOE
¢u3nveckoe sIBICHUE;

pacrto3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3UYECKUX SBICHUN B OKPYXKAIOIIEM MHpE, B
TOM YHCIie PU3NIECKHUE SBJICHHS B IPUPOJIC: IPUMEPHI IBIKEHUS C Pa3TMIYHBIMU
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CKOPOCTSIMU B >KMBOM M HEXHUBOW IMPUPOJIE, ACHCTBUE CUIIbI TPEHUS B NMPHUPOAEC U TEXHUKE,
BJIUSTHUE aTMOC(EPHOTO JIaBJICHUS Ha JKUBOW OpraHu3M, IUIaBaHUE pPbHIO, pblYaru B Tele
YeJloBeKa, IMpU JTOM TMEPEeBOJUTHh MPAKTUYECKYI0 3aJady B Y4YEOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOMCTBA (MMpU3HAKHN) (PU3UUECKUX SIBIICHU;

OMNUCHIBATh U3YYEHHBIE CBOMCTBA Tl U (U3UYECKUE SBIICHUS, UCTHOJB3YsS (Pu3nuecKue
BEJIMYUHBI (Macca, 00bEM, IIIOTHOCThH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh,
CuJia ympyrocTH, CUiia TSHKECTH, BEC Teja, CHla TPEeHHUs], JaBjieHue (TBEPAOTO Tea, KUJIKOCTH,
rasa), BRITAJIKMBAIOIIAs CUjla, MeXxaHu4eckasi paboTa, MOIIHOCTD, MJIEYO CUJIbI, MOMEHT CHJIBI,
KO3 (UILUEHT MOJE3HOTO JeUCTBHUSI MEXaHU3MOB, KHHETUYECKasl U MOTEHI[MAIbHASI SHEPTUs),
Opy OMHCAHUM TPABWIBHO TPAKTOBATH (DU3MUECKHM CMBICI HMCHOJIB3YEMBIX BEJIMYMH, HX
0003HaYEHUS U €IMHUIIBI (PU3UUECKUX BEIMYUH, HAXOAUTH (DOPMYIIBI, CBSI3bIBAIOIIUE JAaHHYIO
(bu3nUecKyIo BETUYNHY C APYTUMH BeIMYMHAMU, CTPOUTH TpadUKH U3yUYEHHBIX 3aBUCHMOCTEN
(bu3MUECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS U MPOIECCHI, UCTIOIB3Ys MpaBuiia
CIOXKeHMsI cull (BAOJb ONHOM mpsimoii), 3akoH ['yka, 3akon I[lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBECHsl phiuara (0JI0Ka), «30JI0TOE€ MPABUIO» MEXaHUKH, 3aKOH COXpPaHEHHS
MEXaHUYECKOW SHEPIruH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIMCHIBATH
€ro MaTeMaTH4YeCKOE BBIpaKCHUE;

OOBSCHATH (PU3UUYECKUE SBJICHHUS, TTPOLIECCHI U CBOMCTBA T€J, B TOM YUCIIE U B KOHTEKCTE
CUTyalluil MpPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATh MPUUYUHHO-CIIEICTBEHHBIE
CBSI3HM, CTPOUTH OOBSICHEHUE U3 1-2 JIOTHUECKHX IIAaroB ¢ OMOpoi Ha 1-2 U3yuyeHHBIX CBOWCTBA
busznueckux ABICHUHN, PU3NIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemath pacu€THble 3amayn B 1-2 JEHCTBUS, HCMOIB3YyS 3aKOHBI U (POPMYIIBI,
CBs3bIBarONIME (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHajW3a YCJIOBHsI 3aJladll 3aluChIBATh
KpaTKOE YCJIOBHE, TMOJCTABIATh (PU3NYECKUE BEIUYUHBI B ()OPMYIBI M MPOBOJUTH PACUETHI,
HAaxOJIUTh CMPABOYHBIE JaHHBIC, HEOOXOAWMBIE IS pelIeHUs 3ajJad, OICHUBATH
PEaTUCTUIHOCTH MOJYYCHHON (PU3UUECKOM BETUYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH (U3UIECKUX METOJIOB,
B OIHMCAHHUH UCCJIEAOBAHUS BBIICTATH MPOBEPSEMOE MPEIONI0KEeHHUE (TUIIOTE3Y), pa3iuyaTh U
WHTEPIPETUPOBATh TMOJYUYCHHBIM pPE3yabTaT, HAXOIUTh OIMMOKH B XOJE OIbITA, JeNaTh
BBIBOJIBI 110 €TI0 pe3yJbTaraM;

MPOBOJNTH OIBITHI 10 HAOMIOACHHUIO (DU3UYECKUX SIBICHHA WM (PU3NISCKUX CBOWCTB
Ten:  (OpPMYIHpPOBATH  MPOBEpPSIEMbIE  MPEANOJOXKEHHUs, COOMpaTh  YCTAaHOBKY U3
MPEITIOKEHHOTO 000PYA0BaHNUS, 3aIMMCHIBATH X0/ OIBITa U (POPMYITUPOBATH BHIBOBI;

BBITIOJIHATE MPSIMbIE U3MEPEHUsI PACCTOSHMS, BPEMEHHU, MAcChl Tella, 00bEMA, CUIIBI U
TEMIEPATyphl C MCIOJIB30BAHUEM aHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, 3aMKCHIBATH
MOKA3aHUs MPUOOPOB C YIETOM 3aJaHHOM a0COIFOTHON NOTPEIITHOCTH U3MEPECHHIA;

MPOBOJIUTHh MCCIICIOBAHUE 3aBUCHUMOCTH OJHON (PU3UYECKON BEJIMUYMHBI OT JIPYTrod C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MMYTH PABHOMEPHO JIBUXKYILIETOCS
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Tela OT BPEMEHHU JBWKEHHUS Tella, CWJIbl TPEHMsI CKOJIbKEHUs OT Beca Tella, KadecTBa
00pabOTKM MOBEPXHOCTEH T€ U HE3aBUCUMOCTHU CHJIBI TPEHHUS OT ILJIOLIA I COIPUKOCHOBEHHMS
TeN, CHJbl YNPYroCTH OT YJ/UIMHEHUS TPYKUHBI, BBITAJIKUBAIOLIEH CHWIBI OT 00BEMaA
HOrpYKEHHOM YacTH Tesla U OT INIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU OT IUIOTHOCTH TeJla,
OT INIyOuHBI, HA KOTOPYIO HOTPY>KEHO TEJO, YCIOBHUM IIaBaHMs TEJ, YCIOBHI paBHOBECHS
pplyara M OJIOKOB, Y4acTBOBaTb B IUIAHUPOBAHUM Y4YEOHOro HCCIEA0BaHUS, COOMpATh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CJIeays MpeUIoKEHHOMY IUIaHy, (QUKCHUPOBATh
PE3YJIbTATHI MMOJYYEHHONW 3aBUCUMOCTH (PU3NYECKUX BETUYMH B BUJE MPEAJIOKEHHBIX TAaOJINIL
U Tpa(MKOB, J€J1aTh BHIBOABI IO PE3YJIbTATaM UCCIEI0BAHNUS;

MIPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3MUECKUX BEIUYMH (IJIOTHOCTh BEIIECTBA
KUJKOCTU U TBEPJOTO TeNa, CUJIa TPEHUS CKOJIbKEHUS, AABJICHUE BO3/yXa, BHITAJIKUBAIOIIAs
cuia, IEeUCTBYIOIIas Ha TMOTPYKEHHOE B JKUJKOCTh TENO, KOAPMUIIMEHT MOJIE3HOTO NCUCTBUSA
MPOCTBIX MEXaHU3MOB), CIEAYS MPEIJI0KEHHON MHCTPYKIUHU: MPU BHIIOJHEHUU U3MEPEHUMN
coOMpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAYCHHE HCKOMON BEIMYNHBI;

coOmolaTh MpaBUja TEXHUKUM Oe30MacHOCTH TMpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3plBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIONIIMECS COCYIbl, OapoMeTp, phlyar, IOABMKHBIA U
HETOBMKHBIN OJI0K, HAaKJIOHHAs! MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBHUS N3YICHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C omopod Ha HX omnucaHus (B TOM 4YHMCIE: MOAIIMIHUKHU, YCTPOMCTBO BOJOINPOBOJA,
TUIPaBIMYECKUI Mpecc, MaHOMETP, BBICOTOMED, MOPIIHEBON HAcoc, apeoMEeTp), HUCIONb3Ys
3HaHMSI O CBOWCTBaX (PU3MUECKHX SBJIECHUHM M HEoOXoAuMble (U3MYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

NPUBOJUTH TMpUMEPbl  (HAXOAUTh HH(MOpPMAIMIO O MpPUMEPAX) MNPAKTUYECKOTO
WCITOIb30BaHMS (PU3UYCCKUX 3HAHUH B IMOBCEHEBHOM KU3HM JIJIsT 0OCCTICUeHUsT O€301TaCHOCTH
npu oOpaleHHH ¢ NpuOOpaMH U TEXHHUYECKHMHU YCTPONCTBAMM, COXPAaHEHHUS 370POBbS U
COOJTIO/IEHUS] HOPM KOJIOTMYECKOTO MOBEICHNUS B OKPYIKaIOIIEH cpee;

OCYIIECTBIATh OTOOp HMCTOYHHMKOB HH(popMmanuu B HMHTEpHETE B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHHS
Pa3IMYHBIX MCTOYHUKOB BBLICIATh MH(OPMAINIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WIIH
MOJKET OBITh HEZJOCTOBEPHOM;

WCIOJIb30BaTh MPU BBIMOJHEHUM YUEOHBIX 33JaHU HAYyYHO-TIOMYJISPHYIO JUTEPATypy
(bu3MUecKoro cojepXaHusi, CIpaBOYHbIE MaTepuasbl, pecypchl ceTh VHTepHeT, BIaAeTh
npuéMaMi KOHCIIEKTHUPOBAHUSl TEKCTa, MpeoOpa3oBaHusi MHPOpPMALMU M3 OJHOW 3HAKOBOMH
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOILIECHUS Ha OCHOBE 2-3
MCTOYHHMKOB MH(GOPMAIIUN (PU3NUECKOTO COACPKAHUS, B TOM YHCIIE MyOIMIHO
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JieNaTh KpaTKue COOOMIEHHsI O pe3yabTaTax MPOEKTOB WIN YI€OHBIX UCCIIEAOBAHUI, IPU STOM
IPaMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIN anmapar Kypca (U3HKH, CONMPOBOXIAThH
BBICTYIUICHHME NPE3EHTALUEH;

IPU BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHHMM pacrpenensirth 00sI3aHHOCTH B
rpynmne B COOTBETCTBUM C IIOCTABJIEHHBIMM 3a/ladyaMH, CJEAWTHh 3a BBIIOJHEHUEM ILJIaHA
NEHCTBUM, aJJIeKBAaTHO OLIEHUBATHh COOCTBEHHBIN BKJIAJ B E€ATEIbHOCTb IPYIIIbl, BEICTPAUBAThH
KOMMYHUKAaTUBHOE B3aMOJCHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOLIUX.

K xonmy oOGyuenusi B 8 kiacce MmpeAMETHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTb CPOPMUPOBAHHOCTH y 00YJAIOIINXCS YMEHUI:

UCIIOJIb30BaTh TMOHSATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHWE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHMsI BEIIECTBAa, KpUCTANIMYECKHEe U aMopdHbIe Tea,
HACBIIEHHBI ¥ HEHACBHIEHHBIM Tap, BIAXHOCTh BO3/yXa, TEMIEparTypa, BHYTPEHHSS
SHEPrusl, TEIJIOBOW JBUTATENb, AIEMEHTAPHBIN AJIEKTPUUECKUN 3apsijl, IJIEKTPUUYECKOE TOJIe,
MPOBOJAHUKHU U AUAJIEKTPUKHU, TIOCTOSHHBIN SJIEKTPUUECKHI TOK, MArHUTHOE TIOJIE;

pa3nuyarh sBIEHUs (TEIUIOBOE pacHIMpEeHHe W C)KaTuhe, Teruionepenaya, TerIoBoe
paBHOBECHE, CMayWBaHUE, KANWUISAPHBIC SIBIICHUS, HMCIApEHUE, KOHJIEHCAIUs, IJIaBJICHUE,
KpUcTaJu3anus (0TBepJeBaHuE), KUIICHUE, TeIUIonepeaada (TerIonpoBOHOCTh, KOHBEKITHS,
U3ITy4eHue), AMEeKTPU3aIs Tell, B3auMOJICUCTBHUE 3aps0B, JEHCTBUS IIIEKTPUUECKOTO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBIE MATHUTHOTO TOJISl HA TIPOBOJIHUK
C TOKOM, 3JIEKTPOMAarHWTHAasl UHIYKIMS) MO OMHUCAHUIO UX XapaKTEPHBIX CBOIMCTB U Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (PU3NYECKUX SBJIICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4yHclie (U3MYECKHE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U KalMUISpHbIC
SBJIGHUSI B TPUPOJE, KPUCTAJUIBI B MpHUpoje, uznydeHue CoJiHLA, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHWE pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MoJie 3eMild, JApeiid MOIH0COoB,
pOJIb MarHUTHOI'O TOJIA JUIsl JKU3HM Ha 3emiie, MOJSPHOE CUSHUE, NPU ITOM MEPEeBOIUTH
MPaKTUYECKYI0 3aJadyy B Yy4uyeOHYIO, BBIICIATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH)
buznueckux sBJICHUM;

ONMKCHIBATh M3YYECHHBIE CBOWCTBA TN U (PU3WYECKUE SIBICHUS, UCIONIBb3Yyd (hU3HUECKHe
BEJIMYMHBI  (Temmeparypa, BHYTPEHHsISI SHEprus, KOJUYECTBO TEIUIOTHI, yJeJbHas
TEIUIOEMKOCTh ~ BEIECTBA,  yJA€JAbHAs  TEIUIOTAa  IUIABJIEHMS,  yJelbHas  TeIioTa
napooOpa3oBaHus, yaeNbHAs TEIUIOTa CTOPAHUS TOIUIMBA, KOA()(UIIMEHT MOJIE3HOTO ACHCTBHS
TEIUIOBOM MAIlMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa, DJIEKTPUUYECKUH 3aps]l, cuja TOKa,
JNIEKTPUUYECKOE HAIPSKEHUE, CONPOTHUBICEHHE TPOBOJHMKA, YJIEIbHOE COINPOTHUBIICHHE
BEIIECTBA, pab0Ta U MOITHOCTH HJIEKTPHUECKOTO TOKA), IIPU ONMMCAHUH NMPABUIBHO TPAKTOBATh
¢u3nvecknii CMBICT HCHOJB3YEMbIX BEIMYMH, OOO3HAUYEHUS U EAWHUIBI (PU3HUECKUX
BEJIMYUH, HAXOJUTHh (OPMYJIBI, CBSA3BIBAIOUINE NAHHYIO (PU3UYECKYIO BEIUYHUHY C JPYTHMH
BEJIMYMHAMH, CTPOHUTD I'pa)MKH N3YIEHHBIX 3aBUCUMOCTEN (PH3UIECKUX BETNUHH;
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XapaKTepu30BaTh CBOMCTBa Tel, (U3MUYECKUe SBJIEHUS W IPOLECCHl, HCIOJb3Ys
OCHOBHBIE ITOJIO)KEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHHs BEIIECTBA, NMPUHIUIL
CYyIEepIIO3ULIUH ToJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH OMa Juis
ydacTKa ILenu, 3akoH Jxoyns-JIeHna, 3aKOH COXpaHEHUs DHEPruu, NpPU STOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIUCHIBATh €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTyallull IIPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABIATH IPUYMHHOCIECICTBEHHBIE
CBSI3HM, CTPOUTH OOBSICHEHUE U3 1-2 JIOTMUECKHX 1IAroB ¢ OMOpPOM Ha 1-2 U3y4yeHHBIX CBOMCTBA
(du3nyecKux SBICHUHN, PU3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEN;

pematb pacyéTHble 3aJaud B 2-3 [JEHCTBUS, HCIONb3Ys 3aKOHbI M (POpPMYJIBL,
CBA3bIBatOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBMs 3aJladd 3alHChIBAaTh
KpaTKoe yCJIOBHE, BBISBIIATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3a/layM, BEIOUPATh 3aKOHBI U
dopmysbl, HeOOXOaUMBIE JUIsl €€ pelleHus, TPOBOJUTh Pacu€Thl U CPaBHUBAThH MOIYYEHHOE
3Ha4YeHHEe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JJAaHHBIMU;

pacro3HaBaTh POOJIEMBbl, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU (PU3UUECKUX METOIOB,
UCIIOJIb3Ysl ONMCAHMUE HCCIENOBAHUSA, BBIIEIATH IMPOBEPSEMOE IPEANOIOKEHUE, OLECHUBATH
IIPABWJIBHOCTH NOPSAKA IPOBEIEHUS UCCIIEI0BAHNUS, AEJIaTh BBIBOIBI;

IPOBOAUTH OIBITHI IO HAOTIOAEHHUIO (PU3UUECKUX SBJICHUHN WIH (PU3NUECKUX CBOMCTB TE
(KanwIsipHbIE SIBJICHMSI, 3aBHCHUMOCTBH JIaBJIEHUS BO3AyXa OT €ro o0bEéma, TeMIeparyphl,
CKOPOCTHM IIpolleCcCa OCTBIBAHHWSI W HArpeBaHUs NPHU HU3JIYYCHUM OT LBETAa H3JIy4arolleu
(moromaroIe) NOBEpPXHOCTH, CKOPOCTh MCHApEHUs BOABI OT TEMIEPATYpPbl >KUJIKOCTH M
IUIOMAAM €€ MOBEPXHOCTH, JICKTPU3aLHUs TEJI U B3aUMOJCUCTBUE IJIEKTPUUYECKHUX 3apsiioB,
B3aUMOJICICTBUE TIOCTOSHHBIX MArHUTOB, BU3YyaJW3allMsi MArHUTHBIX IIOJIEM ITOCTOSIHHBIX
MAarHuTOB, IEUCTBUS MAarHUTHOI'O IIOJIS HA NPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBAa  DJIEKTPOJBUTATENSI  MOCTOSHHOTO  TOKa):  (OpPMYJIHpPOBaTh  MIpOBEpSEMbIC
IPENOI0KEeHHsI, cOOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOr0 0OOpYJOBaHUS, ONMUCHIBATH XOJ
ombITa U GOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATEL IIPSMbBIE U3MEPEHHUsT TEMIIEpaTypbl, OTHOCUTEJIIBHOM BIIAYXHOCTH BO3YXa,
CHJIBI TOKA, HANPSHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3MUECKUX
BEJIMYMH, CpPAaBHUBATh pE3yJbTaThl U3MEpPEeHUH ¢ Y4ETOM 3aJaHHOW  aOCONIOTHOU
MOTPEUIHOCTH;

NPOBOAUTH MCCIEAOBAHHE 3aBUCUMOCTH OJHOM (M3MUYECKOM BEIMYMHBI OT APYTOM C
UCIIOJIb30BAHUEM TPSMBIX H3MEpPEHUN (3aBUCUMOCTb COIPOTUBIICHUS MPOBOJHHMKA OT €ro
JUTVHBI, TIJIOIIAINA [TONIEPEYHOr0 CEYEHUS U yJIEIbHOIO COITPOTUBIICHNS BEIIECTBA IPOBOIHHKA,
CHJIBl TOKa, MAYIIETO 4Yepe3 IMPOBOJHMK, OT HAIpPSIKEHUS Ha IMPOBOJHHUKE, HCCIEIOBAHHE
NOCJICZIOBATENIBHOTO M MMApPAJUIEJIbHOTO  COEAVWHEHMM  INPOBOJHUKOB):  IUIAHMPOBATh
UCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIIETYs
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MPEUIOKEHHOMY TIJIaHy, (PUKCUPOBATH PE3yJIbTAThl MOJYI€HHOW 3aBUCUMOCTH B BUJIE€ TAOJIHIL
U Tpa(uKOB, J€J1aTh BHIBOBI IO PE3YJIbTaTaM HUCCIET0BAHNUS;

MIPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKHX BEIWYMH (yleibHas TEII0EMKOCTh
BEILIECTBA, COINPOTHUBIECHUE NPOBOAHMKA, pabOoTa W MOIIHOCTh 3JEKTPUYECKOrO TOKA):
IUTAHUPOBATh U3MEPEHMsI, COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs MPEAT0KEHHON
MHCTPYKILIUH, U BBIYUCIATH 3HAUYECHUE BEJIUYUHBI;

coOmolaTh IpaBUja TEXHUKUW Oe3omacHOCTH Ipu pabore ¢ 1a0OpaTOPHBIM
000py1I0BaHUEM;

XapaKTepHU30BaTh NPUHLMUIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OMOpPOH Ha MX OMMCAHUA (B TOM YHUCIIE: CHCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, IapoBas
TypOHMHa, aMIIepMETpP, BOJIBTMETP, CUETUUK IEKTPUUECKON SHEPruu, 3IEKTPOOCBETUTENbHBIC
npuOOpBl, HarpeBaTeabHbIe JIEKTPONPUOOPH (IPUMEPHI), AIEKTPUUECKHUE MPEJOXPaHUTEIH,
AJIEKTPOMArHuT, 3JEKTPOABUIaTENb MOCTOSIHHOIO TOKAa), HCIOJB3Ysl 3HaHHS O CBOMCTBax
¢bu3nyecKux sBJICHUN U HEOOX0UMBbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTble TEXHUYECKUE YCTPOMCTBA U H3MEpPUTENbHbIE MPHOOPHI 10
CXeMaM M CXEMaTUYHbIM pPHUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JABUTaTeNIb BHYTPEHHEIO CrOpaHHUs, IEKTPOCKOI, PEOCTAT), COCTaBISATh CXEMbI
AJIEKTPUUECKUX IEeNe C MOocCieNoBaTeIbHbIM U TMapajiebHbIM COEAMHEHUEM 3IIEMEHTOB,
pasnuyas yCIOBHbIE 0003HAYEHHSI 2JIEMEHTOB JIEKTPUUECKUX LETeH;

NPUBOJUTH TMpPUMEPHl (HAXOAWTh HMHPOpPMALMIO O MpUMEpax) MNPAKTHYECKOIro
MCIOJIb30BaHMS (PU3NYECKUX 3HAHUW B MOBCETHEBHOM KM3HU I oOecrnedueHnus 0e30MacHOCTH
npu oOpalieHuH C MpUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHUS 3/10pPOBbS U
COOIOZICHUS] HOPM 3KOJIOTMYECKOT0 MOBECHMSI B OKPYKaIOIIEH cpeje;

OCYIIECTBJIATh MOUCK MHpOpMaLMu GU3NUECKOTo cojiepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIUXCSl 3HAHUM W MyTEM CpPaBHEHUS JOIMOJHUTEIbHBIX MCTOYHHKOB BBIJCISTh
MH(pOpPMALINIO, KOTOPast SIBISETCS MPOTUBOPEUMBOM UM MOKET OBITH HEOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHINOJHEHUU Y4E€OHBIX 3aJaHUIl HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MuecKoro cojep’kaHus, CIpaBOYHbIE MaTepuajbl, pecypcbl ceTh HWHTepHeT, BianeTh
npuéMaMi KOHCIIEKTHUPOBAHUSL TEKCTa, MpeoOpa3oBaHusi MHPOPMALUMK M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIC THCHMEHHBICE W KpaTKUE YCTHBIE COOOIIeHHs, 0000mas
UH(POPMAIIHMIO U3 HECKOJIBKUX UCTOUHUKOB (PM3UYECKOTO COJIEPIKaHUs, B TOM YHCIIE ITyOJIUYHO
IIPEICTABIATh PEe3YybTaThl MPOEKTHOM WIIM HMCCIEN0BATENICKOW JAESITENBHOCTH, HPU 3TOM
IpPaMOTHO HCMOJb30BaTh M3yUEHHBIH MOHATHHHBIN anmapaT Kypca (U3WKH, COMPOBOXKAATH
BBICTYIIJIEHUE MPE3EHTALNEH;

IpU BBIIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3NYECKUX IMPOIECCOB
pacrpenensTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 3a/la4aMH, CIEAUTD
32 BBIIOJHEHUEM IUIaHA JEUCTBUM W KOPpPEKTUpPOBAaTh €ro, aJeKBaTHO OLEHUBATh
COOCTBEHHBI BKJaX B  JIEATEIBHOCTb TPYNNBl, BBICTPAMBATh KOMMYHHKATHBHOE
B3aMMO/ICHCTBUE, IPOSBIISAL FTOTOBHOCTh pa3peliaTh KOHPIHUKTHIL.
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K xoniy oOyuenus B 9 kilacce mpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb CPOPMUPOBAHHOCTh y 00YJAIOIINXCS YMEHUI:

UCIIONIb30BAaTh IOHATHS: CUCTEMa OTCY€Ta, MaTepUalibHAas TOYKA, TPAEKTOPUs,
OTHOCHUTEJIBHOCTh MEXaHHUECKOT0 IBMKEHUS, Aeopmalius (yrnpyras, iacTudeckas), TpeHue,
HEHTPOCTPEMUTETFHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KU, LEHTP THKECTH, aOCOTIOTHO
TBEPAOE TEJIO, LIEHTP TSHKECTH TBEPJIOTO Tejla, pPaBHOBECHE, MEXaHMYECKHE KoyeOaHus U
BOJHBI, 3BYK, HWH(PpPa3ByK U  YyIbTPa3ByK, OJEKTPOMArHUTHBIE  BOJHBI,  IIKala
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAaTbHO30PKOCTb, CIEKTPHl UCITYCKAHUS U
MOTJIONICHUS, alibda-, 0eTa- U raMMa-U3JTyYeHHUs, U30TOIIbI, sIACPHAS YIHEPreTUKA;

paznuuaTh SIBJACHUS (PAaBHOMEpPHOE U HEPABHOMEPHOE NPSIMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE TMAaJieHHE Tell, PaBHOMEPHOE
JBUKEHUE 10 OKPYXXKHOCTH, B3aHMMOJICHCTBUE TEJ, PEAaKTUBHOE JBIKEHHE, KoyebaTerabHOe
JBUKEHUE (3aTyXalolllieé W BBIHYKJEHHBIC KOJI€OaHMs), PE30HAHC, BOJHOBOE JBUKCHHE,
OTPaXEHHUE 3BYKa, MPSIMOJIMHEMHOE pacCIpOCTPAHEHUE, OTPAKEHHE WM TNPEIOMIICHUE CBETa,
MOJIHOE BHYTpPEHHEE OTPa’KEHUE CBETa, pa3lioKeHHE Oeloro CBeTa B CIEKTP M CIOKEHHUE
CIIEKTPAJIbHBIX I[BETOB, JIUCIIEPCUS CBETA, €CTECTBEHHAs PaJuOaKTUBHOCTb, BOBHHMKHOBEHHE
JUHENYaTOTrO CHEKTpa H3JIY4YEHHUs) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3NUYECKHUX SIBIICHUM B OKpY’KaloIieM MHpe (B
TOM uucie (U3UYECKUE SBJICHUS B TPHUPOJAC: MNPWIMBBI W OTIWBBI, JABUKCHUE IUIAHET
CoJIHEUHOM CHUCTEMBbI, PEAKTUBHOE JABWKCHUE IKUBBIX OPraHM3MOB, BOCHPHUSITUE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSCEHUE, CEMCMHYECKHE BOJIHBI, IIYHAMH, 3XO0, I[BETa TE€J, ONTUYECKUE
SBJICHUS B TMPUPOJE, OHOJIOTMYECKOe JCUCTBHE BUIUMOIO, YyIbTPadUOJIETOBOTO U
PEHTTEHOBCKOTO M3JyUYeHUH, €CTeCTBEHHBIN paJMOaKTHBHBIA (HOH, KOCMHUYECKHE JIy4YH,
PaANMOAaKTUBHOE U3JTyYE€HUE MPUPOJAHBIX MUHEPAJIOB, ACICTBUE PAUOAKTUBHBIX U3IyYEHUN HA
OpraHu3M 4YeJIOBeKa), MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICISATH
CYIIIECTBEHHBIE CBOWCTBA (MpU3HAKK) (PU3HUECKUX SBIICHUMN;

OMKCHIBATh M3YYCHHBIE CBOWCTBA TN U (PU3WYECKUE SIBICHHS, UCIONB3Yysa (DU3HUECKHe
BEJIMYUHBI (CpelHAsI W MTHOBEHHAs CKOPOCTb Tela MpPU HEPAaBHOMEPHOM JBUXKECHHH,
YCKOpPEHHUE, MEPEMEIIECHUE, MyTh, YIioBas CKOPOCTb, CHJa TPEHHUs, CHJAa YNPYTOCTH, CHIA
TSOKECTH, YCKOpPEHHE CBOOOJHOTO TMajJCHHs, BEC Tela, UMITYJIbC Tela, HUMIYJIbC CHIIBI,
MeXaHW4eckas paboTa W MOINHOCTb, TOTCHIMAJbHAS DJHEPrus Teja, MOAHATOTO Haj
MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS YHEPIrUsl CXKATOW MPYKUHBI, KUHETUYECKasi SHEPrus,
MOJIHAsI MEXaHW4YecKasi DHEpPrus, MEPHOoJ M 4YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTesb MPEJIOMIICHHS CPEeJbl), IPU OMUCAHUU
NPAaBWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICT WCIIOJIBb3yeMbIX BEIWYMH, OOO3HAYCHUS U
eAVHUIB (PM3MUECKUX BEJIMYHUH, HAXOAUTH (POPMYIIbI, CBSI3BIBAIONIUE JAHHYIO (DU3UYECKYIO
BEJIMYHHY C JIPYTUMH BETUYHMHAMH, CTPOUTH TPaAPUKH H3YUCHHBIX 3aBUCUMOCTEH (U3HUECKHIX
BEJINYUH;
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XapaKTepU30BaTh CBOWMCTBA TeJN, (DU3MUYSCKUE SIBJICHUS U TPOIECCHI, MCIIONB3Ys 3aKOH
COXpaHEHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS, IPUHIIAIT CYTIEPIIO3UIIUH CHJI, TIPUHITHIT
OTHOCHUTENbHOCTH ['ammiiess, 3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUS HMITYJIbCA, 3aKOHBI
OTpPaXEHUS M MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsJOBOTO M MacCOBOTO YHCEN MPH
STICPHBIX PEaKIUsX, PU 3TOM JIaBaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3aIHCHIBAThH €TO
MaTeMaTU4YeCKOEe BBIPAKCHUE;

OOBACHATh (PU3MUECKHE MPOIECCHl M CBOWCTBA TEl, B TOM YHCIE M B KOHTEKCTE
CUTYallMil TMPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIBIATh NPHUUYUHHOCIECICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHUE U3 2-3 JIOTHUECKUX IIAr0B C OMOPOH Ha 2-3 M3yueHHBIX CBOWCTBA
(GU3NYECKHX SBICHUN, PU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€éTHbIC 3a/1a4u (OMHUPAIONINECs Ha CUCTEMY U3 2-3 ypaBHEHHIl), UCTIOIB3YsI
3aKOHBI ¥ (OPMYJIBI, CBS3bIBAIOIINE (DU3MUCCKUE BEIUYMHBI: HA OCHOBE aHAIHM3a YCIOBHSI
3a[ja4M 3aMMChIBAaTh KPATKOE YCIIOBHE, BBISBISATH HEJOCTAIONIME WM HM30BITOYHBIC TaHHBIC,
BBIOMpATh 3aKOHBI M (OPMYIBI, HEOOXOAWMBIC I PEIICHUS, TPOBOIUTH pPACU€Thl W
OILICHWBATh PEATHCTUIHOCTH IMOJIYICHHOTO 3HAUCHUS (PH3UIECKON BEIINIMHEI;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIATH MPH TOMOIIU (PH3UIECKUX METOIOB,
UCTIONB3ys ONHCAHUE WCCIIECIOBAHUSA, BBIJCIATH MPOBEPSEMOE MPEAIOI0KECHHUE, OICHUBATH
NPaBUIBHOCTh TIOPSIKA TPOBENEHUS WCCIEAOBAHUS, IENaTh BBIBOJBI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHNUN U OBITOB;

MPOBOJIUTH OIBITHI TT0 HAOMIOACHNIO (PU3HUYECKUX SIBICHUH MIH (PU3UICCKUX CBOWCTB TEIl
(M3y4eHne BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS SHEPTUH, 3aBHCHMOCTH IMEPHOIA
KOJICOaHHU MTPYKUHHOTO MasiTHUKA OT MACChI TPy3a U KECTKOCTH NMPYKUHBI M HE3aBUCHUMOCTb
OT aMIUIUTYJbl MaJIbIX KoJieOaHUW, MPSIMOJIMHEHHOE paCIpOCTpaHEHUE CBETa, Pa3JI0KECHHE
0enoro cBeTa B CIEKTp, W3YYCHHE CBOWCTB HM300paXCHHS B TUIOCKOM 3€pKalie W CBOWMCTB
n300pakeHusl mpeaMera B coOuparolieil JuH3e, HaOJI0JIeHHE CIUIOIIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIY4YEHHS): CAMOCTOSITENIBHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
000pyI0BaHMs, OTIUCHIBATh X0/ OIBITA U €T0 PEe3yIbTaThl, POPMYIUPOBATH BBIBOIBL;

IOPOBOJIUTh TPH HEOOXOJUMOCTH CEPHIO MPSAMBIX M3MEpPEHHM, ONpenesss cpeaHee
3HAYeHHE u3MepsieMol BenuuuHBl  ((pokycHOe paccrosiHME —coOuparomend — JHH3BI),
000CHOBBIBAaTH BBIOOP crioco0a n3MepeHus (M3MEPUTEIBHOTO IPHO0Pa);

NPOBOJIUTh HCCIIEOBAHNE 3aBHCUMOCTEH (PU3MUECKUX BEIWYMH C HCIOJIb30BAHUEM
OPSAMBIX W3MEPEHHH (3aBUCHUMOCTH ITYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
HAYaJIbHOM CKOPOCTH, TEpUOJa KOJICOAHW MaTeMaTHYeCKOrO0 MAasTHHKA OT JIMHBI HUTH,
3aBHUCHMOCTH yTJla OTPaXEHUs CBETa OT yria NaJCHHWs W yria TPeJIOMIICHHS OT yria
nasieHus): MIaHUPOBATh MCCIIEOBAHUE, CAMOCTOSTENIbHO COOMPATh YCTaHOBKY, (PMKCHPOBATH
pe3yNbTaThl MOJYYEHHON 3aBHCHUMOCTH (DPM3MYECKUX BEIMYUH B BHJE TaONHIl W TpaduKOB,
JIeNIaTh BBIBOJBI TI0 PE3YJIbTaTaM MCCIICTOBAHUS;
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IPOBOJIUTh KOCBEHHbIE M3MepeHUs] (U3NUYECKUX BEJIWYMH (CPeAHssl CKOpOCTb H
YCKOpPEHHE Teja IpU PAaBHOYCKOPEHHOM JIBKEHHH, YCKOpEHHE CBOOOJHOTO NajeHus,
KECTKOCTh TMPYKUHBI, KOA(POUIMEHT TPEeHHUsS CKOJIbXKEHUs, MeXaHuueckas palbora u
MOIIHOCTh, YacTOTa U MEpPHUOA KOJeOaHWH MaTeMaTU4YeCKOro M MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMparouleil JMH3bI, PaJUOAKTUBHBIN (DOH): MJIAHUPOBATH H3MEPEHUS,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIEAYys MPEAT0KEHHON
MHCTPYKLWHU, BBIYUCIATh 3HAYEHUE BEJIMYMHBI U aHAIU3UPOBATH MOJYYEHHBIE PE3YyJIbTaThl C
y4E€TOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOmoaTh IMpaBWia TEXHUKM 0Oe30macHOCTH Mpu  pabore ¢ J1abOpaTOPHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE TPU3HAKW H3YUYEHHBIX (QHU3NYECKUX MOJeNell: MaTepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENo, TOUYEYHBbIH HCTOYHMK CBEeTa, JIyd, TOHKas JIMH3a,
IUTAHETapHas MOJIEb aTOMA, HYKJIOHHAs! MOJIE]Ib aTOMHOTO Spa;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOH Ha MX ONMHUCaHUS (B TOM YHCIE: CHUAOMETP, JTATUUKU MOJOXKEHHS, PACCTOSIHUS U
YCKOPEHMsI, pPaKeTa, 3XOJI0T, OYKH, IMEepHUCKOI, ¢oToanmapaTr, ONTHUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, TO3UMETpP, KaMepa BuibcoHa), MCIONb3ys 3HAHUSA O CBOMCTBaxX (PUM3MUECKHX
SBJICHUN U HEOOXOUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl MU CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKHUX YCTpPOMCTB,
U3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB IMpPH pPEHIeHHH Yy4eOHO-
NPAKTUYECKUX 3a]a4, ONTHYECKUE CXEMbI JJIsl OCTPOCHHUS N300paKeHUH B MJIOCKOM 3epKajie
U coOuparolien JuH3e;

OPUBOAMTH MHpHUMEpPHl (HAXOAWTh HHGOPMALMIO O TpPUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3NUYECKUX 3HAHUW B MOBCETHEBHOM XKU3HU ISl 0OecrieueHus: 6e30macHOCTH
npyu oOpalieHUH ¢ MpUOOpPaMU M TEXHUUYECKUMHU YCTPOMCTBAMM, COXPAaHEHHs 3/10pOBBS H
COOJTIO/IEHUS] HOPM KOJIOTMUYECKOTO MOBE/ICHUS B OKpPY’KalolIel cpee;

OCYILECTBJIATh MOMCK HH(popMmanuu ¢usznyeckoro conaepkanuss B UHTepHeTe,
CaMOCTOATENbHO  (OPMYIUPYS TMOUCKOBBIA  3alpoc, HAXOAUTh IYTH ONpeAeeHUs
JIOCTOBEPHOCTH  TIOJIYyYEHHOM  HMHQPOpMAIIMM HAa OCHOBE HUMEIONIUXCS 3HAHUA U
JIOTIOTHUTENbHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh NPU BBHIMOJIHEHUH Y4eOHBIX 3aJlaHUN HAYYHO-TIONYJSPHYIO JUTEPaTypy
¢du3znueckoro cojaep’aHusi, CIpaBOUYHbIE MaTepualbl, pecypchl ceTh HHTepHeT, BiIaieTh
npuéMaMl KOHCIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHUs MHQOpPMAIMK M3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIECHHS HA OCHOBE MH(pOpPMAINH U3
HECKOJIbKUX HCTOYHHKOB (DM3MYECKOTO COAEPKAaHUs, MyONIUYHO MPEACTaBIATh PE3yIbTaThl
IPOEKTHOM WM HCCIIE0BATEIbCKOW JESITENBHOCTH, MPU 3TOM TIPaMOTHO HCIIOIb30BaTh
U3yUYEHHBI TOHATUHHBIA ammapar HW3ydaeMoro pasfena (U3NKd ¥ CONMpPOBOXKIAThH
BBICTYIUJICHHE MPE3eHTALNEN ¢ y4ETOM 0COOCHHOCTEHN ayJUTOPUU CBEPCTHUKOB.
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