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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o JaHHOMY KypCy Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs COCTAaBIICHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa30BaTEeNIbHOM
nporpammel, npeactaBieHHbIX B ®I'OC OO0, a takxke ¢ yuérom denepalibHOW padoyell mporpamMmbl
BocnuTanus U Konnenmuu npenogaBanusi yaeOHoro npeamera «dusukay.

CopneprxaHue mporpaMMsbl 10 TaHHOMY KypCy HampaBieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YyYaroIMXCsl M OPTaHU3AIUI0 U3Y4eHUs (PU3HMKH HA JIeATebHOCTHON OCHOBE. B mporpamme
1Mo (GU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mnpeamera B peanmsanuu tpeboBanuii ®I'OC OO0 x
IUTAHUPYEMbIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJibTaTaM O0y4YeHHs, a TaK)Ke MEXKIPEIMETHbIE CBSI3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IEr0 0Opa30BaHUs.

[Iporpamma 1o AaHHOMY KypCy YCTaHABJIMBaeT pacHpeieficHHe y4eOHOro marepuaia 1o Tofam
oOyueHusi (o Kjaccam), MpeajaraeT MPUMEPHYIO IMOCIeN0BATeIbHOCTh M3YyYEHUS T€M, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOIO COIEP KaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aroIIuXCsl.

®u3rkKa Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPOIbI, BHICTYIAs B KAUeCTBE y4E€OHOIO MpeaMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HaHMIA 00 oKpyskatoriem mupe. OHa pacKpbIBAaeT poJib HAYKU
B DKOHOMHUYECKOM U KYJIbTYPHOM pPAa3BUTUU OOIECTBA, CIOCOOCTBYET (OPMUPOBAHUIO COBPEMEHHOTO
Hay4yHOr0 MHpPOBO33peHus. i pemeHus 3aaady GOpMUPOBAaHUS OCHOB HAYYHOI'O MHPOBO33PEHUS, Pa3BUTUSA
MHTEJJIEKTYaJIbHBIX CIIOCOOHOCTEN M MO3HABaTEJIbHBIX MHTEPECOB LIKOJIBHUKOB B IIPOLIECCE U3yUEHUS (PU3UKU
OCHOBHOE BHHMMaHHUE CIIEJlyeT YyIeNsTh HE Iepefaue CyMMbl FOTOBBIX 3HAHUH, a 3HAKOMCTBY C METOJIaMH
HAy4YHOT'O MO3HAHUS OKPYKAIOILIEro MHUpA, IOCTAHOBKE MPOOIeM, TPEOYIOIUX OT yYalluXCcs CaMOCTOSITENbHOM
NEeSTeNbHOCTH MO WX pazpemieHuto. [logyepkHeM, 4TO 03HAKOMJICHHE HIKOJIBHUKOB C METOJAaMH HAy4HOTO
MO3HAHUS TPEATIONIAraeTCs MPOBOANUTH MPU U3YYCHUHU BCEX Pa3JIeNIoB Kypca (PM3HKH, a HE TOIBKO NPU U3yYCHUN
crenuanbHoro pasnena «dusuka u Gu3ndeckue METOAbl U3yUEHUs! IPUPOIBI.

Kypc ¢usukn B mpuMepHOil mporpamMme OCHOBHOTO OOIIEro oOpa3oBaHHs CTPYKTYpUPYETCs Ha
OCHOBE PAaCCMOTPEHHs PA3IUYHBIX (POPM IBUKECHHSI MATEPUU B MOPAIKE MX YCIOKHEHHS: MEXaHUUYECKUE
SIBJICHUS, TEIUIOBBIE SIBJICHUS, AJIEKTPOMAarHUTHBIC SIBJIEHUS, KBAHTOBBIE sBJIeHUSA. PU3MKAa B OCHOBHOMU
IIKOJIE M3YYaeTcs Ha YpOBHE PACCMOTPEHUs SBICHUN HPUPOJBI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAMH
(GU3MKK ¥ IPIMEHEHHEM 3TUX 3aKOHOB B TEXHUKE WM TIOBCEIHEBHOW KM3HU. PU3MKa KaK y4eOHBINA MpeaMeT
o0jaziaéT OTrPOMHBIM BOCIHTATEIbHBIM MMOTEHLMATIOM, HAIOMIMM YYHUTEII0 BO3MOXHOCTH HE TOJBKO
pa3BUBaTh HHTEIJIEKTyallbHbIE CHOCOOHOCTM  ydalluxcsi, HO M  (OpMHUpPOBaTh HX LEHHOCTHO
MHUPOBO33PEHUYECKUE OPUEHTUPBI, KOTOPBIE MO3BOJIAT UM aJI€KBATHO BOCIPHUHHUMATH OKPYKAIOUIYIO CPELy.
[Tonumatb ¥ OOBACHATH (PU3MUECKUE SIBICHUS HA OCHOBE 3HAHWW 3aKOHOB MPUPOJBI, SBISETCS OJHUM M3
IJIaBHBIX HANpPaBJICHUH IIKOJIBHOTO OOpa30BaHUS U CIIOCOOCTBYET MOCTAHOBKE TAKMX €0 MPUOPUTETHBIX
meJei, Kkak:

- B LIEHHOCTHO-OPHEHTAIIMOHHOHN c(epe- YyBCTBO TOPJOCTH 32 POCCUHCKYIO (PU3UYECKYIO HAYKY,
r'YMaHU3M, OTHOIIEHHE K TPYAY, LI€JI€yCTPEMICHHOCTb;

- B TpPyIoBOH c¢epe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeHIIeld o0pa3oBaTeNbHOM
TPaeKTOpUH;

- B IIO3HABaTeNbHOM (KOTHUTUBHOW, WHTEJUIEKTyaJbHON) cdepe — yMEHHE YIpaBlsATh CBOEH
[I03HABATEJIbHON J1€ATEIbHOCTBIO.

B nmporpamme yueOHOTo Kypca MpoCiexUBaeTcs CBA3b (PU3MKHM ¢ TAKUMH HayKaMM Kak: Ouoyorus,
MeAMIMHA, MaTeMaThka, XuMHs, reorpadus. B Teopermyeckoil dYacTu Kypca ydalluMcs KpaTKo
HArlOMUHAIOTCA 0a30Bble 3HAHUS M YMEHHS, KOTOpPbIE [OIOJHSIOTCS HEOOXOAMMBIMHM 3HAHUSMH W3
IporpaMM i M3y4eHus (PU3MKU M JPYTMX €CTECTBEHHBIX HayK. B mpakTudeckoil yacTu mpejiararorcs
3aJ]auu, KaKk KaueCTBEHHOT'O COJIepKaHMsl, TaK U 3a]auu, TpeOyromue yriayOolIeHHOro peleHHUs.

Pabouas mporpamma 31eKTUBHOTO Kypca «DHU3MUYeCKUN MPaKTUKYyM» ISl ydalquxcs 8 KJaccoB
COCTaBJIEHAC Y4€TOM aBTOPCKOHM mporpammbl «MeToabl U NpuéMBbl pelieHus 3aaad 1o (usuke» aBTropa
bpun JI.B. «lIporpammsbl 31€KTHBHBIX KypcoB. dusmka. 7-8 kimaccel», cocraButenb: B.A. Koposus,
«poda», 2017 r.

W3ydyeHne NaHHOTO Kypca HampaBieHO HA JIOCTH)KEHHE CJEeNyIOUIel LeJiM: COBEpLICHCTBOBAHUE
MO03HABATENbHOM cepbl 00ydaromuxcst ¥ odecrneueHre Takux YCIOBHM, Tl 0JJapeHHbI peOEHOK CMOXKET
JOCTUTHYTh MaKCUMAJIBHO BO3MOKHOTO JIJIsl HETO YPOBHS Pa3BUTHSL.

3agaum Kypca:


http://festival.1september.ru/authors/102-867-101/

- 0oOyuYdTh UIKOJHHHUKOB HOBBIM METOJaM W TPUEMaM pEILICHHS HECTAaHJAPTHBIX (U3UUECKUX
3aad.

- chopmMHpOBaTh yMEHHUS paboTaTh C pa3IMYHBIMU HCTOUHUKAMH WH(OPMAIIHH.

- BBIPabOTATh MCCIIEAOBATEIBCKIAE YMEHHUSL.

- chopMHpOBATh NPEACTABICHUE O COBPEMEHHON (hN3NYECKON KapTUHE MUPA.

- YrayOWTh MHTEpEC K IpEeAMETY 3a CYEeT NMPUMEHEHUS IEATEIIbHOCTHOTO IOAX0/a B M3yYECHUH
Kypca, o100pKe Mo3HABATEIbHBIX HECTAHAAPTHBIX 3a/ad.

- pa3BuTh (QU3MYECKYI0 HHTYHIHIO, BBIpAOOTaB ONPENEICHHYI0 TEXHHKY, YTOOBI OBICTPO
yJIaBJIUBaTh (PU3NUECKOE COJICPKAHUE 3a0aUn

- CcrocOOCTBOBaTh PAa3BUTUIO MBIIUICHUS Y4YalIMXCA, WX [O3HABATEIbHOW aKTHBHOCTH H
CaMOCTOSITENTLHOCTH, (DOPMUPOBAHHIO COBPEMEHHOT'O IIOHUMAHUs HAYKH;

- CcrocoOCTBOBaTh MHTEIUICKTYaJbHOMY Pa3BUTHIO YYAIIMXCS, KOTOPOE OOECHEYHUT Mepexo]] OT
o0y4eHus K caMo0o0pa30BaHUIo.

Pabouast mporpamma 3J1eKTUBHOTO y4eOHOTo npeamera paccuntana Ha 34 gaca (1 yac B Hezero)



COIEPKAHHUE YYEBHOI'O KYPCA

1. Beoonoe 3ansamue -1 uac.

3navyenue 3agad. Knaccupukanus ¢usmueckux 3amgad. OCHOBHBIE TpeOOBaHMS K COCTaBJICHHUIO 3ajad.
[Tpuemsl 1 criocoObI pelieHus 3a1ad.
2. Paboma u snepeus — 3 uaca.
Mexannueckass pabota ¥ MOIIHOCTb. JHeprusi. Kunermyeckas W MOTEHLIMAIbHAs HHEPrusi. 3aKOH
COXPAHEHUS U TIPEBPAIICHUS SHEPTHH.
3. Tennoevie agnenus - 10 uacos
Pacyer xonmyecTBa TEMJIOTHI NPH TEIIOOOMEHE. PacueT KoaumdecTBa TEIIOTHI MPH PA3IMYHBIX (Da30BBIX
nepexojiax. YpaBHeHHE TEIUIOBOTO OanaHca.
4. Dnexmpuuecxue senenus. — 10 uacos.

OnekTpu3anusa Ten. Jnekrpudeckoe moisie. Iloctpoenne snektpuueckux nened. IlocTosHHBIN
anekTpudeckuit Tok. 3akoH Oma s ydactka 1enu. Pabora m momHOcTh Toka. 3akoH Jxoyms-JIeHna.
CoennHeHus TPOBOAHUKOB.
5.Onexmpomacnumnule s6nenus. -2 uaca.

Cuna Amniepa. Cuna Jlopenua

6. Onmuueckue agnenus — 3 yaca.

Otpaxenue u npenomienue ceera. JIuusel. [locTpoenue n3zobpaxenuil B auH3ax. Goroannapart u Apyrue
OINITUYECKHE TIPUOOPHI.

7. Pewenue kKoMOUHUPOBAHHBIX 3a0aU -5 Yacos.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuyenune (U3MKH Ha YpPOBHE OCHOBHOIO OOIEro 0Opa3oBaHMs HAIPABIEHO HA JOCTHXKCHUE

JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare nzydenus (pu3nKu Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus y oOydarolerocs 0yayrt

c(hOpMUPOBAHEI CIIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTHU

1) maTpMoOTU4eCKOro BOCIIUTAHUS:

— MPOSIBJICHUE UHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM (hM3HUECKOM HAYKH,

— IIEHHOCTHOE OTHOIIEHUE K JOCTH)KCHHSIM POCCUUCKUX YUEHBIX --(DU3HKOB;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTH K aKTHBHOMY y4YacCTHIO B OOCYKIEHUU OOIIECTBEHHO 3HAYMMBIX M 3TUYECKUX MPOOIIEM,
CBSI3aHHBIX C MTPAKTUYCCKUM MPUMEHCHHEM JTOCTHKCHUHN (PU3UKH;

— OCO3HAaHHUE BAXXKHOCTH MOPAJIBLHO--3THYECKHUX MMPUHITUIIOB B JEATEILHOCTH YIEHOTO;

3) 3¢TeTH4YeCKOT0 BOCTIUTAHMS

— BOCHPUSITHE ICTETUUYECKUX KaueCTB (PU3MYECKON HAyKu: €€ rapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 IIO3HAHUS:

— OCO3HAHHME IEHHOCTH (U3MYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTAa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIIOLIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIFOOO3HATEIHPHOCTH, HHTEPECA K HCCIICIOBATEIILCKON e TEILHOCTH,

5) dopMupoBanusi KyJbTYypbl 310POBbs U IMOIUOHAJIBLHOIO 0JIATONOJIYYMS:

— OCO3HAHHWE IICHHOCTH Oe€30MmacHOro o0pa3a JKH3HU B COBPEMECHHOM TEXHOJIOTHUECKOM MUPE,
BKHOCTH TIPaBUJI O€30MAaCHOTO MOBEICHUS HA TPAHCIIOPTE, HA OPOrax, ¢ JEKTPUUECKUM U TEIJIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;

— c(OpMHUPOBAHHOCTH HaBBIKA pediekcuu, PU3HAHUE CBOETO IpaBa HA OMUOKY W TaKOTO e MpaBa y
JPYroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— AaKTHBHOE Yy4YaCcTHE B pEIIEHHWU MPAKTHUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHMu3alfy, TOpoja, Kpas) TEXHOJOTMYECKON M COLMAaIbHON HAMpPaBIIEHHOCTH, TPEOYIOIIHUX B TOM
yucle U GU3NYECKUX 3HAHMUIA;

— UHTEpEeC K MPaKTUIECKOMY H3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3K0JI0TMYECKOTO BOCITUTAHUSA:

— OpHUEHTalMs Ha MpUMEeHeHHe (U3MYECKUX 3HAHUU AJS pEelIeHUs 3aJad B OO0JIaCTH OKpY’Karomiei
Cpebl, INIAHUPOBAHUSI IOCTYIIKOB U OIIEHKHU UX BO3MOXHBIX MTOCJIEICTBHU Il OKPYKAIOIIEH CPEAbL;

— OCO3HaHHUE MI00ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U IMyTel UX pereHus;

8) ajanTanuu K U3MEHSIOIIHUMCH YCJIOBUAM COLMAIBHON U MPUPOAHOM Cpebl:

— TOTpeOHOCTh BO B3aUMOJICHCTBUU TMPH BHINOJHEHUN HCCIEIOBAHUN U TMPOEKTOB (U3HUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;

— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATETbHOCTB;

— TmoTpeOHOCTh B (POPMUPOBAHWU HOBBIX 3HAHHM, B TOM 4Hcle (GopMynwpoBaTh WIACH, TMOHATHUSA,
TUTIOTE3bI 0 PU3UIECKUX O0BEKTAX U SBJICHUSX;

— oco3HaHue Je(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HUKY;

— MJIAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETECHHH HOBBIX (PU3UUYECKUX 3HAHMIA,

— CTpeMIIeHHWE aHAIM3UPOBATh U BBHISBISATH B3aWMOCBSI3M MPUPOIBI, OOIECTBA M DKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHUEM (DPM3UUECKUX 3HAHUM;

— OIICHKA CBOUX JEHUCTBUH C Y4E€TOM BIHSHUS HA OKPYKAIOIIYIO CPEay, BO3MOXKHBIX TJI00ATBHBIX
MTOCJIEICTBHUH.



METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs mporpaMMbl M0 (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Yy
oOydarorierocst OyaytT chopMHpPOBaHbBI MeTalpeIMeTHbIe Pe3yJIbTAaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
YHUBEpCAJIbHbIC  y4eOHbIC JICHCTBUS, KOMMYHHKATHBHBIC yHUBEpCalbHble y4eOHbIC JIEHCTBUS,
peryJasSTHBHBIC YHUBEpCAbHBIC yUeOHbIC 1CHCTBHSL.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBble Jjornyeckue aeicTBHA:
® BBISIBJISITH M XapaKTepU30BaTh CYIIIECTBEHHbIE MPU3HAKU O0OBEKTOB (SIBJICHHUIA);
® yCTAaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIMNA, OCHOBAHUS 7151 0000ICHNS U CPAaBHEHHUS;
® BBISIBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B paCCMaTPUBAEMBIX (paKTax, TaHHBIX U HAOIIOJICHUSAX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;
® BBISIBJIATh  NIPUYMHHO--CJICZICTBEHHBIE CBSI3U TPH HM3YyYCHUU (PU3MYECKHX SIBJICHUH W TPOIECCOB,
JIeNIaTh BBIBOJBI C MCIIOJIb30BAHUEM JIEAYKTUBHBIX M MHAYKTUBHBIX YMO3aKJIIOUYEHH, BBIIBUTATH
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;
® CaMOCTOSITENIBHO BHIOMPATH CIIOCO0 pelieHus: yueOHo ¢pu3ndeckoii 3a1aun (CpaBHEHHE HECKOJIbKUX
BApUAHTOB pEIICHUs, BHIOOp HamboJee MOIXOJSAIIET0 C Y4ETOM CaMOCTOSITENIBHO BBIICICHHBIX
KpUTEPUEB).
Ba3oBble uccienoBarenbckue 1eiCTBUS:
® [ICI10JIb30BaTh BOIPOCHI KaK MCCIIEA0BATENbCKUII MHCTPYMEHT MO3HAHMUS;
®[I[POBOJUTH IO CAMOCTOSITEIbHO COCTABJICEHHOMY IUIaHY OIBIT, HECIOXKHBIA (PU3NYECKUi
HKCHEPUMEHT, HEOOIBIIIOE NCCIIEAOBAaHUE (PU3HUECKOTO SBICHUS;
® OIICHMBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMALIMIO, [TOJIYYEHHYIO B X0J1€ UCCIIEIOBAHUS
WM DKCIIEPUMEHTA;
® CAaMOCTOSITENILHO  (POPMYJIMPOBATh O00OOMICHHS ¥ BBIBOABI IO pe3yiabTaraM MPOBEAEHHOTO
Ha0JII0/IeHUs, OIIBITA, UCCIIEIOBAHNUS;
® [[POTHO3MPOBATh BO3MOXKHOE JalbHeWIee pa3BUTHE (PU3HUECKUX MPOIECCOB, a TAKKE BbIIBUTaTh
MPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX.
Padora ¢ undopmanmeii:
® IPUMEHSATh Pa3JIMYHbIE METO/bI, HHCTPYMEHTHI U 3aIpPOChl IPHU MOUCKE U 0TOOpE MHPOPMALIUU WIH
JAHHBIX C YU4ETOM MPEeATIOKECHHON yueOHOH (pU3NUecKoi 3aauu;
® AaHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OPMAIMIO PA3TUYHBIX BUJOB U GOpPM
IIPE/ICTaBIICHMS;
® CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OPMY IMpe/ICTaBIeHUs] HHPOPMALMU U WLTIOCTPUPOBATh
peliaeMble 3a/1a4i HECIOKHBIMUM CXeMaMH, JTuarpaMMaMu, MHOM TpaduKoil 1 UX KOMOMHAIUSMHU.
KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:
® B X0J1¢ 00CYXXJIeHHsI y4e€OHOT0 MaTepHala, pe3yJbTaToB JIA0OPATOPHBIX padOT U MPOEKTOB 33]1aBaATh
BOIIPOCHI IO CYIIECTBY OOCYKJaeMol TeMbl M BbICKa3bIBaTh HJI€W, HalleJIEHHbIE HAa pEIICHUE
3aJ]auu 1 MoJiiep KaHue 01aroxenaTeaIbHOCTH OOLICHHUS;
® COTIOCTABJIATh CBOM CYXACHUS C CYXKIEGHUSMU JPYTHX YYaCTHUKOB Juaiiora, OOHapyXHBaTh
pa3auyuue U CXOACTBO MO3HUIINN;
® BEIPAYKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
¢ [IyOJMYHO MPEJCTaBIATh pPE3yJIbTaThl BBINOJHEHHOTO (DU3MUECKOro OmbiTa (IKCHEPUMEHTA,
HCCIIEIOBAHMsI, IPOEKTA);
® [IOHUMAaTh M HCIOJb30BaTh NMPEUMYIIECTBA KOMaHAHON U MHIMBUIYaIbHOW pabOThl MPU pELICHUH
KOHKPETHO! (PU3NUeCKOil poOIIeMbl;



¢ [[pUHHUMATh LICJIN COBMECTHOU ACATCIIbHOCTHU, OPTraHHU30BbLIBATH ,Z[Cf'ICTBHSI no eé JOCTUKCHUIO:
pacrmpeienaTh poyH, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS
HECKOJBKUX JTIOJCH;

® BBLITIOJIHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOI'O pe3yJbTaTa MO CBOEMY HAIPaBICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI;

® OIICHMBATh KAaueCTBO CBOET0 BKJIaga B OOMMA NPOAYKT MO KPUTEPHUSIM, CaAMOCTOSITEIbHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranuszaums:

® BBISIBJISATH MTPOOJIEMBI B KH3HEHHBIX U YYEOHBIX CUTYAIHMIX, TPEOYIOIMIMX JUIS PEUICHUsT (PHU3NIECKUX
3HAHUI;

® ODUCHTHUPOBATHCSl B PA3JIMUYHBIX [OAXOJAX HPUHATHS peIleHUH (MHAMBUIYAJIbHOE, IPUHATHE
pelleHys B IpyIiie, IPUHATHE pelleHU rpymnmnoil);

® CAaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pelleHus (HUu3MyYecKol 3ajaud WM IUIaHa MCCIEeIOBaHUA C
y4ETOM HMEIOLIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh IpejiaracMble
BAPUAHTHI PEILCHUN;

e fieniaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh IJ1aH €€ N3MEHEHHUS,

® O0BSCHATH MPUYUHBI JAOCTHXKEHMs (HEIOCTHIKEHMsI) pe3ysIbTaTOB JEATEIbHOCTH, /1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTHUBBI B A€ATEIILHOCTD (B TOM YHCIIE B XOJ] BBIOJHEHUS (PU3MYECKOTO UCCIIETI0OBAHMS
WIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHUBIIUXCS CHUTyalHil, yCTaHOBJIEHHBIX
OLIMOOK, BOHUKIINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEIH U YCIOBUAM;

® CTAaBUTh €€0sl HA MECTO JPYroro 4eloBeKa B XOJE CIOopa WIM JUCKYCCHM Ha HAy4YHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

e [IpM3HABaTh CBOE MpPaBO Ha OMIMOKY MpH pelIeHUuu (U3MUECKUX 3a/ad WIM B YTBEPXKICHUAX Ha
Hay4YHbIE TEMBI U TAKOE YK€ MPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 kjacce ImpeIMETHBIE PE3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPa)KaThb

c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

® 1ICTIOIb30BATh MOHATHS: (PU3NYECKHE U XUMUYECKUE SBJICHU, HAOIIOIeHUE, YKCIEPUMEHT, MO/IEb,
TUMOTEe3a, eIUHUIBI (PU3MUEeCKUX BEITUYHMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSHHS BellecTBa
(TBEpHoe, xKuakoe, razoo0pa3HOe), MEXaHHUYECKOE ABMKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
MIPSIMOJIMHEIHOE ), TPAEKTOPHSI, paBHOACHCTBYIOIIAs cuiia, nedopmarius (ynpyras, miacTH4IecKas),
HEBECOMOCTh, COOOIIAIONINECS COCY/IBI;

e paznuuaTh sBJIeHUS (Iuddy3usi, TEIIOBOE NBIKEHHE YaCTHI] BEIIECTBA, PABHOMEPHOE IBMIKEHUE,
HEpPaBHOMEPHOE JBW)KCHUE, WHEPIUS, B3aUMOJCUCTBUE TeEJI, pPaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOW OChbIO BpalleHUs, Nepeaayda JaBJIeHUs TBEPABIMU TEJIaMH, KUIAKOCTIMU U Ta3amu,
aTMoc(epHOe JaBleHue, MIaBaHUe TeN, MPEeBPAIICHUs MEXaHUYECKOW YHEPTHH) IO OMUCAHUIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPHUPYIONTUX JTaHHOE (PU3UIECKOE SBJICHUE;

® Pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SIBICHUI B OKPYXKAIOIIEM MHpE, B TOM YHUCIIE
(dbu3uvecKue SBICHUS B MPUPOJE: MPUMEPHI IBIKCHHS C Pa3JIMUYHBIMU CKOPOCTSAMH B JKHBOU H
HEXUBOW TPHUPOJAE, ACHUCTBHE CHJIbI TPEHUS B TMPUPOJAEC U TEXHUKE, BIUSHHE aTMOC(EpHOTo



JABJICHUS Ha JKUBOM OpraHu3M, IJIaBaHUE PbIO, pblYaru B TEJE YeJOBeKa, MPU 3TOM NEPEBOIAUTH
MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIACISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (HU3HMUECKUX
SIBJICHMI;

® ONMCHIBATh M3YyUYEHHBbIE CBOMCTBA Tel M (PU3UUECKHE SBIICHUS, HCIONb3Yyd (PU3NUECKHE BETUYMHBI
(macca, 00BbEM, IIIOTHOCTH BEILIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEAHSS CKOPOCTb, CUJIA YIIPYTOCTH,
CHJIa TSDKECTH, BeC Tella, CHJla TpeHUs, JaBieHue (TBEPAOro Tena, >KUIKOCTH, rasza),
BBITAJIKMBAIONIAsT CHJIa, MEXaHWYecKas paldoTa, MOIIHOCTh, IIJIEYO CHJIbI, MOMEHT CHJIBI,
KOA(QPHUIHMEHT NOJE3HOTO JeHCTBUS MEXaHU3MOB, KUHETHUYECKAsl U MOTEHIMANIbHAS SHEPTHUs), IPU
OIMCAaHWU TPABWIIBHO TPAKTOBATh (PU3UUECKUN CMBICI MCIOIb3yEMBIX BEJIHUMH, UX 0003HAYCHUS
U eIUHULB (PU3NYECKUX BEIUYMH, HaXOAWUThb (OPMYIIbI, CBS3bIBAIOIIME TaHHYIO (PU3UUECKYIO
BEJIMYMHY C JIPYTUMHU BEJIWYMHAMH, CTPOUTH I'padUKH H3YHYEHHBIX 3aBHUCHMOCTEH (U3HUECKUX
BEJIMYHH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHl, UCIOIb3YS MpPaBUIIa CIOKECHHUS
cuI (BZ10JIb OJHOM MpsAMOiT), 3aKkoH I'yka, 3akoH Ilackais, 3akoH Apxumesa, IpaBUiIO paBHOBECUS
ppuara (0s10Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS! MEXaHUYECKON 3HEPIUH, NpU
3TOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aHCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

® O0BSICHATD (PU3UYECKUE SBJICHHUS, ITPOLIECCHI U CBOIMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CHTyalul
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABISATh NMPUYMHHO--CIICJCTBEHHBIE CBSI3HU, CTPOUTH
oO0BsicHEHHEe W3 1—2 JOrMYecKuX IIaroB ¢ Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBA (U3UYECKUX
SBJICHHH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

epemiaTh pacuéTHble 3a1ayu B 1-2 AecTBHsI, WCIONIB3YS 3aKOHBI U (HOPMYIIBI, CBS3BIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJOBUS 3a/la4d 3alHMChIBaTh KPATKOE YCIIOBHE,
MOJICTABIIATh (PU3NYECKHE BEIUYHHBI B ()OPMYIIBI U IPOBOJUTH PACUEThl, HAXOJUTH CIIPABOYHEIC
JaHHbIE, HEOOXOAWMBbIC [UIsl pEIIeHUs 3a]ad, OLEHUBATh PEATUCTHYHOCTh MOJIY4YEHHOM
(bu3MUYECKOIl BETUYNHBL;

® pacro3HaBaTh NPoOIEMbl, KOTOPbIE MOXKHO PELIMTH MPU MOMOIIN (PU3MUIECKUX METOJOB, B OMTUCAHUH
UCCIIEIOBaHMUsL  BBIICNATH  IIPOBEPSEMOE  NIPEIINOJIOKEHHWE  (TMHoTe3y),  pa3iuyaTbh U
MHTEPIPETUPOBATH NOJYyYEHHBIH PE3yJIbTaT, HAXOAUTh OIIMOKU B XOJE OIBbITA, J€JIaTh BHIBOJBI 110
€ro pe3ynbTaram;

® [I[POBOJUTH OMBITBl MO HAOMIOAEHHIO (U3MYECKUX SIBICHUNW WM (PU3MYECKMX CBOWCTB TEN:
(dopMyIMpOBaTh MpPOBEpsSEMble NPEANONIOKEHUS, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 ONbITa U POPMYJIMPOBATH BHIBOJIBI;

® BHIMOJIHATH NPSIMbIE U3MEPEHUS PACCTOSTHHSL, BPEMEHH, MacChl Tella, 00bEMa, CHUIIbI U TEMIIEPaTyphI ¢
UCIOJIb30BAHUEM AHAJIOTOBBIX M LUGPOBBIX NPUOOPOB, 3aMUCHIBATh IMOKa3aHUS NPUOOPOB C
y4€TOM 3aJaHHOM aOCOJIFOTHOM MOTPETHOCTH U3MEPEHMI;

® [IPOBOJIUTH  HMCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (U3WYECKOM BENIMYUHBI OT JIPYrol c
HCIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHUH (3aBUCMMOCTH IYTH PAaBHOMEPHO JABMXKYILErocs Tejaa OT
BPEMEHHU JIBUKEHHUS Teja, CHUJIbl TPEHHMsI CKOJIbKEHHs OT Beca Teia, KadecTBa 00paboTKH
MIOBEPXHOCTEN TE€N M HE3aBUCUMOCTH CHJIBI TPEHMS OT ILIOLIAAW COINPUKOCHOBEHUS TEN, CHJIBI
YIOPYTOCTH OT YAJUHEHUs IPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTrpyXEHHON YacTH Teja
U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Teja, OT TIIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJIO0, YCIOBUH IUIaBaHUsI TeJl, YCIOBHM paBHOBECHS pblyara U 0JIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4e€OHOTO MCCIIE0BAHUS, COOMpATh YCTAHOBKY W BBINOJIHATH U3MEPEHHs, CIeqys
NPE/UIOKEHHOMY TIIJIaHy, (UKCUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBUCUMOCTH (U3NUYECKUX
BEJIMYUH B BUJE NPEUIOKEHHBIX TaOMuI U TpaduKOB, JenaTh BBIBOABI IO pe3yjbTaTaMm
UCCIIEIOBAHMUS;

® [I[POBOJIUTh KOCBEHHBIE H3MEpeHHs] (U3MUECKUX BEJIWYMH (TUIOTHOCTh BEIIECTBA >KUIAKOCTH U
TBEPJOrO TeNla, CHUJa TPEHUs CKOJIbKEHHWs, JIaBJIeHHE BO3AyXa, BBITAIKMBAIONIAS CHJIA,
JeWCTBYIONAs Ha MOTPYKEHHOE B XKUAKOCTh TeJO, KO3()PUIMEHT MOJIe3HOro NEHCTBUS MPOCTHIX



MEXaHU3MOB), CJIEAysl HPEJIOKEHHOW HWHCTPYKLMHU: IPU BBINOJHEHUHM H3MEPEHUH coOHpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUCHHE UCKOMOM BEJTMUUHBI;

® COOTIOATh TIPAaBWJIA TEXHUKH 0€30MMaCHOCTH TIPH paboTe ¢ JabopaTOpHBIM 000PYI0BAaHUEM;

® yKa3bplBaTh NPUHIUNBI JACHCTBHS NPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIINECs COCYIbl, OapoMeTp, pblyar, MOABHKHBIA M HEMOABHKHBIN OJIOK,
HAKJIOHHA IIJIOCKOCTB;

® XapaKTepu30BaTh NPUHLUIIBI ACHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMICTB € ONOPOi
Ha UX ONMHUCAHUA (B TOM YHMCIIE: MOALIIUITHUKH, YCTPOWCTBO BOJOIIPOBO/IA, THIPABIMYECKUI TIpecc,
MaHOMETp, BBICOTOMEp, IOPUIHEBOW HACOC, apeoMeTp), MCHOJb3ysl 3HAHHUA O CBOMCTBax
(bu3nYeCKUX SIBICHUH U HEOOX0IUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOANUTH TpUMEpPHl (HAXOIUTh HMH(GOPMAIMIO O TNpPUMEpax) MPAKTUYECKOTO HCIIOIb30BAHMS
(Gu3n4ecKux 3HaHUHM B MTOBCEJHEBHOHN KU3HU Ul o0ecreyeHus 6e30I1acCHOCTU IpU OOpallleHuu ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3J0POBbS M COOJIOACHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaIOLLEH CPELE;

® OCYILECTBIIATh OTOOp HMCTOYHUKOB HH(popMammu B HHTepHETE B COOTBETCTBUM C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOMIMXCS 3HAHUM M IMYTEM CpaBHEHHS Pa3IHYHBIX
HCTOYHHUKOB BBLAEIATh MH(MOPMALUIO, KOTOpas SIBJISETCS NPOTHUBOPEYMBON MM MOXKET OBbITh
HE/I0CTOBEPHOI;

® 1ICTI0J1b30BATh IIPY BBINOJIHEHUH YYE€OHBIX 3a/laHUI Hay4yHO--TIONYJISIPHYIO JTUTEpaTypy PU3NUYECKOTO0
COJZIepKaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu HWHTepHeT, BiIafeTh NpuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, IMpeoOpa3oBaHuss HMHGOpMAIMM W3 OJHOW 3HAKOBOM CHCTEMBI B
ApPYTyIo,

® CcO3/1aBaTh COOCTBEHHBIE KPAaTKHE NMHMCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopManun (HU3NIECKOTO COJCPIKAHUS, B TOM YHCIE ITYyOJUYHO JIENaTh KPaTKHe COOOIIEHUS O
pe3yabTaTax HpPOEKTOB MM Y4eOHBIX MCCIEIOBaHUN, IMPH 3TOM TPAaMOTHO UCIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN annapar Kypca (pu3MKH, COMPOBOKIATh BHICTYINICHUE ITPE3EHTALUEH;

®[IpU BBIIOJHEHUH Y4YE€OHBIX IPOEKTOB M HCCIEIOBaHMH pachpenessaTb 00sf3aHHOCTH B TpyIIe B
COOTBETCTBHHM C IIOCTAaBJICHHBIMH 3aJadyaMH, CIEIWUTh 3a BBHIMOJHEHHEM IUIaHA JCWCTBUM,
aJIeKBaTHO  OICHWBATh COOCTBEHHBIM BKJIAJ B JACATENBHOCTh TPYIIbI, BBICTPAHBATh
KOMMYHHUKaTHBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIUX.

K koHiy oOydyeHus B 8 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb

c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:

® IICTI0JIb30BATh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEMJOBOE JBWKEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE W aMop(HbIE Tela, HACHIIEHHBIH U
HEHACBHIIIEHHBIN Tap, BJIAXHOCTh BO3/AyXa, TEMIepaTypa, BHYTPEHHSS SHEPIHs, TEIJIOBOM
JBUTaTeNlb, 3JEMEHTApHBIA JJIEKTPUUECKUM 3apsj, HIIEKTPUYECKOE TI0jie, MPOBOJHUKU U
JUAJIEKTPUKH, TOCTOSTHHBIHM IEKTPHUUECKUIl TOK, MarHUTHOE TOJIE;

e pa3MyaTh SABJICHMS (TEIUIOBOE paclIMpeHHe M CKaThe, TeIulonepenaya, TEIUIOBOE paBHOBECHE,
CMayMBaHMe, KalWUIPHbIE SBJICHUS, UCMApEHHMEe, KOHAEHCAIMs, IJIaBlIeHHe, KpUCTAJUIM3alus
(oTBepaeBaHME), KWIIEHUE, TeIulonepeaadya (TEIUIONpPOBOAHOCTb, KOHBEKILIMS, H3JIyuYeHUue),
ANEKTpU3alus TeJl, B3aUMOJECHCTBUE 3apsAAOB, JEHCTBUS DJIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHWe, B3aMMOJICHCTBHE MAarHUTOB, JEHCTBHE MAarHUTHOTO MOJs HAa NMPOBOAHHUK C TOKOM,
9JIEKTPOMArHUTHAasE MHIYKLHUS) MO OMHMCAHUIO UX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHE;

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM YHCIE
¢dusnveckne SBICHUS B TPUPOJAC: TNOBEPXHOCTHOE HATSHKCHHWE W KaNWUISPHBIC SBICHHS B
MpHUpoOJe, KPUCTAJUIBI B IpHpoae, uznydeHue CoiHIa, 3aMep3aHHe BOJOEMOB, MOPCKUE OpH3bI,
o0pa3oBaHHe POCHI, TyMaHa, UHEsl, CHera, SJIEKTPUUECKUe SIBICHUS B aTMoc(epe, IEeKTPHIECTBO
KHBBIX OPIraHU3MOB, MAarHUTHOE T0JI€ 3eMJIH, Apeiid MOoM0CcoB, pOjIb MArHUTHOTO MO JUIS KU3HH



Ha 3eMiie, OJIIPHOE CUSIHUE, IIPU ATOM IEPEBOIUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) GU3HUCCKUX SBICHHIA;

® OIUCHIBATH M3YyUYECHHbIE CBOMCTBA Tel U (U3NYECKUE SIBJICHUS, UCHOJb3Ys (U3NYECKUE BEINYHUHBI
(TemnepaTypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO TEIUIOTHI, Y/AEIbHAs TEIJIOEMKOCTh BEIECTBa,
yJelbHas TEIJIOTa IIaBICHHS, YIeIbHAas TEIUIOTa Mapoo0pa3oBaHus, yAeIbHas TEeII0Ta CrOPaHHs
TOIUINBA, KOA(PGHUIMEHT IOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAs BIAKHOCTh
BO3/yXa, JJIEKTPUYECKUN 3apsj, CHUa TOKA, SJIEKTPUYECKOE HaNpsKEHHE, CONPOTUBIICHUE
MIPOBOJIHUKA, YJEIBbHOE CONPOTHBIICEHUE BEIIECTBA, padOTa M MOLIHOCTH AJIEKTPHUECKOTO TOKA),
IIPU OTIMCAHUH MTPABUIIBLHO TPAKTOBATH (PU3UUECKUI CMBICI MCIIOJIB3YEMbIX BETMYNH, 0003HAUCHHUS
U eIUHMLBI (PU3MYECKUX BEJIWYMH, HAXOOUTH (OPMYJbI, CBS3BIBAIOLINE IAHHYIO (DPU3HUECKYIO
BEIMYUHY C JIPYTMMH BEIMYMHAMM, CTPOUTHh I'paQUKU H3YyYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYHH;

® XapaKTepu3oBaTh CBOICTBAa Tes, (U3MYECKHE SBJICHHS M IPOLECCHI, MCIIOJIb3ysl OCHOBHBIE
II0JIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHUS BELIECTBA, IPUHLHUII CYNEPHIO3ULUU
noJsiell (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUs 3aps]a, 3akoH OMa Juid ydacTka LenH,
3akoH Jlxoyns—JIeHna, 3aKkOH COXpaHEHUs! SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUCBIBATh €0 MAaTEMaTHYECKOE BBIPA)KEHUE;

® 00BACHATH (PU3MUYECKHE IPOLECChl M CBOMCTBA T€Jd, B TOM YUCIE€ U B KOHTEKCTE CHUTYyalUi
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATh NPUUUHHO-CICIACTBEHHBIE CBS3M, CTPOUTH
o0bsicCHEeHHEe W3 1—2 JIOTMYeCKHX MIaroB ¢ OMOpOd Ha 1—2 HM3y4YEHHBIX CBOMCTBAa (U3UUECKUX
SBJICHHH, (PU3NIECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

epemarh pacu€THbIE 3a1aud B 2—3 JICHCTBUS, HCHOJIB3ysd 3aKOHBI U (OPMYJIBI, CBS3BIBAIOIIUE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAIM3a YCJOBUS 3a/la4d 3alHMChIBaTh KPATKOE YCIIOBHE,
BBUSIBJIATh HEJOCTAaTOK J@HHBIX Ul pEIIeHUs 3a/auyd, BbIOMpAaTh 3aKOHBl M (OPMYJIBL,
HEoO0XoAuUMBIe Al €€ pellleHHs, MPOBOAUTh PacuéThl M CpPAaBHUBATh IIOJyYCHHOE 3HAu€HHE
(bU3NIECKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh MPoOIEMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIM (GU3UUYECKUX METO/I0B, UCIIONb3Ys
ONMCAaHUE HUCCIIEOBAHMSI, BBIACIATH IMPOBEPSEMOE MPEANOI0KEHUE, OLEHUBATh IPABUIBHOCTD
nopsiika MPOBEJCHUS UCCIIeI0OBaHMUs, 1€1aTh BbIBODI;

® [IPOBOJIUTH OTBITHl IO HAOMIOJCHUIO (U3NYECKUX SBICHUA WIM (QHU3MUYECKUX CBOWUCTB TeI
(KanuJUIApHBIE SIBIEHUS, 3aBUCUMOCTD JaBJICHHs BO3yXa OT ero 00b&Ma, TeMIeparypbl, CKOPOCTH
mporecca OCTHIBAHHMSI W HarpeBaHMs MpPH U3IyYEHUH OT I[BeTa HW3JIydaroulei (moriouiaromieil)
MOBEPXHOCTH, CKOPOCTb HWCIApEeHHsl BOJbl OT TEMIEpaTypbl KUAKOCTU U IUIOMIATU €€
MOBEPXHOCTH, 3JIEKTPU3ALUs TEJ U B3aMMOJCICTBHE 3JIEKTPUUECKUX 3apsi/ioB, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHUTOB, BHM3YyalM3allis MarHUTHBIX TMOJEeH MOCTOSHHBIX MAarHWTOB, JEUCTBUS
MarHuTHOIO TMOJS HAa TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHuTa, CBONCTBA
ANEKTPOABUraTENsl IMOCTOSHHOTO TOKa): (OpPMYIMpOBaTh IPOBEPSEMbIE IPEANONIOKEHMUS,
coOupaTh YCTaHOBKY M3 MpPEJIOKEHHOrO0 00OpYyJOBaHMs, OINUCHIBaTh XOJ OIbITa H
(GbopMyIMpOBATH BBIBOABI;

® BEITIOJIHATE TIPSIMBIE M3MEPEHHsI TEMIIEPaTyphbl, OTHOCHTEIBHON BIIKHOCTH BO3.lyXa, CHUJIBI TOKa,
HaNpsDKeHUsT C MCIIOJB30BAaHMEM AaHAJOrOBBIX NPUOOPOB M JATYUKOB (U3UYECKUX BEIHYUH,
CpaBHUBATh Pe3yJIbTAThl H3MEPEHUH C YUETOM 33/1aHHOM a0COIIOTHOM MOTPELTHOCTH;

® [IPOBOJIUTH  HMCCJEIOBAHUE 3aBUCUMOCTH OJHOM (U3MYECKOM BEIMYMHBI OT JpPyro ¢
WCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH COIPOTHUBIIEHHUS NMPOBOJHUKA OT €r0 JJIHHBI,
IUIOLIA/IM MTONEPEYHOr0 CEYEHUsI U YAEIbHOTO COMPOTHUBIIEHUS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA,
UYIIero yepe3 MPOBOJHUK, OT HANPsDKEHUS Ha MPOBOJHUKE, UCCIIEOBAHUE MOCIEA0BATEIHHOIO
U TapauleIbHOTO COETUHEHNH MPOBOJAHUKOB): TUIAHUPOBATh UCCIIEI0BaHUEe, COOUPATh YCTAHOBKY
U BBINOJIHATH U3MEPEHHUSI, CIIEysl IPEI0KEHHOMY IJ1aHy, (UKCUPOBATH PE3YNIbTaThl MOJyYEHHON
3aBHCHMOCTH B BHI€ TaOJIUIl U TpaQUKOB, 1€1aTh BHIBOJIBI 110 pe3yjIbTaTaM HUCCIIEIOBaHMUS;



® [IPOBOJIUTH KOCBEHHBIC H3MEpPEHUs (U3NUYECKUX BeNUYMH (yAerbHas TEIUIOEMKOCTh BEILECTBa,
CONPOTUBIIEHUE TMPOBOJHUKA, paboTa M MOUIHOCTh DSJEKTPHUUYECKOro TOKAa): IUIAHUPOBATH
U3MEpeHus, cOOMpaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY, CIENysl NMPEAJIOKEHHON HHCTPYKIUH, U
BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,

e cOOMI0OIaTh MpaBUjIa TEXHUKU 0€30MacCHOCTH MpH paboTe ¢ J1ab0paTOpHBIM 000PYIOBaHHEM;

® XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM
Ha UX omucaHusl (B TOM YHCJE: CUCTEMa OTOIUICHHs] JAOMOB, TMTPOMETp, MapoBas TypOuHa,
amIiepMeTp, BOJBTMETpP, CUETUMK SJIEKTPHUECKOW SHEPruH, 3JICKTPOOCBETHTEIbHBIE MPUOOPEI,
HarpeBaTelbHbIE JIEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKHUE IPEAOXPAHUTENHN, dJIEKTPOMArHmT,
ANEKTPOABUraTENb MOCTOSIHHOTO TOKA), UCMOJb3Yysl 3HAHUA O CBOMCTBaX (pM3WYECKUX SIBJICHUN U
HeoOxouMbIe (hU3HMUECKHE 3aKOHOMEPHOCTH;

® pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEpHUTENIbHbIE NPUOOpPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTEIb
BHYTPEHHEIO CrOpaHusi, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBl JJIEKTPUUYECKUX LENel C
MOCNIEOBATENbHBIM W  THapajulebHBIM  COCJAMHEHHWEM DJIEMEHTOB, pa3iuyas  YCIOBHBIC
0003HAYEHUSI PJIEMEHTOB JIEKTPUUECKHX IIETeH;

® [I[PUBOJIUTh MPHUMEPHl (HAXOJUTh HHPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3nuecKrX 3HaAHHWI B MOBCEIHEBHON XKU3HM Ui oOecrieueHusi 0€30MacHOCTH MPU OOpaIEHUH C
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KaIOILEH Cpefe;

® OCYILIECTBIISATH TIOMCK MH(POPMAIIUU (PU3UUECKOTOo coaepx anus B IHTepHETe, Ha OCHOBE UMEIOIIUXCS
3HaHUN W TMyTEM CpaBHEHHs IOMOJHHUTEIBHBIX MCTOYHUKOB BBIIEIATH MH(DOpMAIUIO, KOTOpas
SIBJIIETCS. IPOTUBOPEUUBOM MM MOKET OBITh HEJOCTOBEPHOI;

® CTIOJIH30BATh MIPU BBHIMIOJIHEHUH YYE€OHBIX 3a/laHHi HAyYHO--TIONYJSIPHYIO TUTEPATypy PU3NIECKOTO
COJIep’KaHusl, CIpPABOYHbIE MaTepuaibl, pecypchl ceTu VIHTepHeT, BlaaeTh mnpuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MNpeoOpa3zoBaHuss HMHPOpMaMM M3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIO;

® CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpPAaTKHUE YCTHBIE COOOIIeHUs, 0000mas uHPopMaIuo U3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOrO COJEp’KaHUs, B TOM 4YHUCIIE MYOJUYHO NPEICTaBISTH
pe3ysbTaTbl  MPOEKTHOM MM  MCCIENOBAaTENbCKOM  JEATENBHOCTH, INPU 3TOM TPaMOTHO
UCMOJIb30BAaTh M3YYECHHBIH MOHATHHHBIA amnmapaTr Kypca (pU3MKH, CONpPOBOXKAATH BBICTYIUIEHHE
MPE3EHTALNEN;

®[IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHMM (DU3MYECKHX IPOLECCOB paCHpeieisTh
00513aHHOCTH B TPYIIE€ B COOTBETCTBUM C MOCTaBICHHBIMHU 3aJladaMM, CJIEIUThH 3a BBINOJIHEHUEM
IUlaHa JIeWCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OIIEHMBAaThb COOCTBEHHBIH BKJIAJ B
JEATENBHOCTDh TPYIIIBI, BEICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aMMOJEHCTBHE, IPOSBIAS TOTOBHOCTh
paspematb KOH(QIUKTHI.

K xoHny oOyueHuss B 9 kijacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)aThb

c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCSl YMEHHI:

® [ICII0JIB30BATh IOHATHS: CHUCTEMa OTCu€ra, MaTepuaibHas TOYKA, TPAEKTOPUs, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBOKEHUA, nedopmarus (ympyras, TJIaCTUYECKas), TpEHue,
LEHTPOCTPEMUTENFHOE YCKOpEHHE, HEBECOMOCTb M TMEperpy3kKH, IEHTP TSKECTH, aOCOIIOTHO
TBEPJOE TENIO, LIEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHMUYECKHe KoJeOaHUsl M BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30pYKOCTh U AAJbHO30PKOCTh, CIIEKTPHl MCIYCKaHMS M MOTJIOLIEHUs, anbda-, 0eTa- u
ramMMma-u3J1ydeHus, U30TOIbl, IAEpHAasl YHEPTETHKA;

® pa3IMyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHEWHOE IBUYKEHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEIHOE ABMKEHHE, CBOOOIHOE MaJeHUE Tel, paBHOMEPHOE JIBUKEHHE 0 OKPYXHOCTH,
B3aMMOJICHCTBHE TeJl, PEaKTUBHOE JBIKEHHE, KojiebaTelnbHOEe JIBUKEHUE (3aTyxarolue |
BBIHYK/ICHHbIE KOJIeOaHUs), pE30HAHC, BOJIHOBOE JIBUYKEHUE, OTPaKEHUE 3BYKa, MPSAMOJIMHEHHOE



pacnpocTpaHeHHe, OTPAXXEHHE U IPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpaKEHUE CBETa,
pasnoxeHue Oenoro cBera B CIEKTP U CIOXKEHUE CIHEKTPalbHBIX ILIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs paJAMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa H3JIy4eHUus) IO
ONMCAaHUI0O MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIHUX JaHHOE
¢buznyeckoe ABICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYECHHBIX (DU3NUYECKUX SBICHUN B OKpYXKAIOMIEM MHUpPE (B TOM 4YHCIE
¢busnyeckue ABICHUSA B MPUPOAE: NMPHIUBBI U OTJIUBBI, JBMKeHUE Iu1aHeT COJIHEYHON CHUCTEMBI,
pPEaKTUBHOE ABM)KCHHE JKMBBIX OPraHM3MOB, BOCHPUSITHE 3BYKOB XKMUBOTHBIMH, 3€MJIETPSICEHUE,
CeliCMUYeCKHEe BOJIHBI, IIyHAMH, X0, [[BETA TEJ, ONTHYECKUE SBJICHUS B MIPHUPOJIE, ONOIOTHIECKOE
NEeUCTBUE BUAMMOIO, YIbTPa(UOJETOBOTO M PEHTTEHOBCKOIO W3IY4YEHUH, €CTECTBEHHBIH
pasMOaKTUBHBIA (DOH, KOCMMUYECKHE JIy4H, PaJMOAKTUBHOE H3JIy4eHHE HPUPOIHBIX MUHEPAJIOB,
NEICTBUE pAJUOAKTUBHBIX M3JIyYEHUH HA OpPraHM3M YEJIOBEKa), IPU 3TOM IIEPEBOIUTH
MPAKTUYECKYIO 33a7auy B y4eOHYIO, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PH3HUUECKUX
SIBJICHHI;

® ONHCHIBATh M3y4YCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUS, UCHOJIB3Ys (U3NUECKUE BEINYHHBI
(cpenHsis M MIHOBEHHash CKOPOCTb Tela IPd HEPaBHOMEPHOM [JBI)KEHUH, YCKOpPEHHE,
nepeMelleHue, MyTh, yriioBas CKOPOCTb, CUJIa TPEHUS, CUJIa YIPYTOCTH, CHUJIa TSXKECTH, YCKOPEHHE
CBOOOJHOIO MaJieHUs, BEC Tella, UMIIYJIbC Tejla, HMIYJIbC CHJIbI, MEXaHU4eckas paboTa u
MOILHOCTb, IOTEHIMAJIbHAS SHEPTUs TeJla, TOJHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, IOTEHIUAIbHAS
SHEprus C)KaTOW NPYKUHBI, KHHETUYECKas SHEPIus, MOJIHAs MeXaHU4YecKas SHEeprus, Nepuo] u
qyacToTa KosieOaHUH, AJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, MI0KA3aTellb
MPEJIOMIICHUS CPEJIbI), TIPU OMHCAHUHU MPABUIBHO TPAKTOBATH (PM3MUECKUI CMBICI HCIIOIB3YEMBIX
BEIMYNH, 0003HAUCHUS U €AWHUIBI (U3NUYECKUX BEIMYWH, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOLIHEC
JAHHYIO (DU3MYECKYI0 BEIWYMHY C JPYIMMU BEJIMYMHAMH, CTPOUTh TpaUKH H3y4YEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U IMPOLECCHI, UCIOJIb3YS 3aKOH COXPAaHEHHS
SHEpPIUH, 3aKOH BCEMHPHOIO  TATOTEHMs, MPUHLMII  CYNEPHO3ULUH  CHJI, HPUHIMI
OTHOCUTeNbHOCTU ['anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAYKEHUS
U TPEJIOMJICHUSI CBETa, 3aKOHBl COXPaHEHMs 3apsSA0BOIO M MAacCOBOTO YHCENl IpPU SACPHBIX
peakiMsx, MpH OSTOM JaBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTEMaTHYECKOE BBIPA)KEHHUE;

® O0BACHATH (PU3MUYECKHE MPOLECChl M CBOMCTBA Teld, B TOM YHUCIE€ U B KOHTEKCTE CHUTYyallHi
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHO--CICICTBEHHBIE CBS3H, CTPOUTH
0oO0BsICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpOM Ha 2—3 HM3y4EHHBIX CBOWCTBA (U3NYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THble 3a7aud (ONMUpAOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIOJIb3Yys 3aKOHBI U
¢dopmynbl, cBs3bIBaroIMEe (U3MYECKHE BEJIMYMHBI: Ha OCHOBE aHajiM3a YCIOBUS 3aJaud
3alUCBIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIIME WM M30BITOYHBIE JaHHBIE, BBIOMpAThH
3aKOHbl M (QOpMyIBl, HEOOXOIUMBIE JUISI pelIeHHs, HPOBOAUTH pPACYETHI U  OLEHUBATh
PEATNCTUYHOCTh MOTYYEHHOTO 3HAYEHUS] PU3NUECKON BETUUHUHBI;

® pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PELINTh MPU MOMOIIM (PU3UUYECKUX METO/I0B, UCTIONb3Ys
ONMCAaHUE HCCIIEOBAHMS, BBIACIATH IMPOBEPSEMOE IMPEANOIOKEHHE, OLEHUBATh MPaBUILHOCTH
MOpsAJKAa IPOBENEHUS HUCCIENOBAaHMs, JI€laThb BBIBOABI, HWHTEPIPETUPOBATH  PE3YJILTATHI
HaAOJIOCHUH U OIBITOB;

® [IPOBOJIUTH OIIBITHI 110 HAOMIOEHUIO (PU3NYECKUX SBICHUHN WIN (PU3NYECKUX CBOMCTB TeI (M3yYeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEpPruM, 3aBUCHUMOCTb Mepuojia KoJjeOaHMit
MPYXUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTHU MPYXUHBI U HE3aBUCUMOCTb OT aMILTUTY/IbI
MaJIbIX KojeOaHWH, MPSIMOJIMHEIHOE pPAaCcHpOCTpaHEHUE CBETa, pa3jloKeHue OeIoro ceera B
CIIEKTp, U3yUEeHUE CBOMCTB M300pakeHNUs B INIOCKOM 3epKajie U CBOMCTB N300paykeHHsI IpeIMeTa B
cobupatomieid JMH3e, HAONIOJEHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB  M3IIyYCHHS):



CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOopa 000pYyIOBaHHUS, OMHCHIBATH XOJ
OIIBITA U €r0 PE3yNbTaThl, POPMYINPOBATH BHIBOJBL;

® [IPOBOJIUTH IPU HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHUH, OmNpenaesss cpelHee 3HaueHHe
U3MepsieMOil BeNMWYHMHBI ((POKYCHOE pacCcTOsSHHE COOMpAIOLIeH JMH3bI), 0OOCHOBHIBATH BBHIOOP
crocob6a n3MepeHus (M3MEpUTEIHHOTO PrOopa);

® [IPOBOJIUTH HCCIICIOBAaHME 3aBUCHUMOCTEH (PU3MUYECKMX BEIUYMH C HCIOJIB30BAHUEM IPSIMBIX
M3MEpeHui (3aBUCUMOCTh IYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM IBM)KEHUHM 0€3 HayallbHOU
CKOpOCTH, MEpHoAa KoneOaHUH MaTeMaTU4YeCKOr0 MasTHUKA OT JAJUHBI HUTHU, 3aBUCUMOCTH yIJIa
OTpPaKEHMsI CBETa OT yIja HaJEHUs U yIja HpeJoMJICHUs OT yIyla HaJeHHs): IUIaHHUpOBATh
UCCIIEIOBAaHHNE, CAMOCTOSTEIILHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH pPE3yNbTAThl MOTY4YEHHOU
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOJIHIl ¥ TPAPHUKOB, JIEJIATh BHIBOJBI 110 PE3yJIbTaTaM
HCCIIEI0BaHMS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHHUS (PU3MUECKUX BEITHUYUH (CPEeHss CKOPOCTh U YCKOPEHHE TeJa MPH
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOpPEHHE CBOOOJHOIO MajeHUs, KECTKOCTb MPYXKHHBI,
KOY(Q(QHUIMEHT TPEHUS CKOJIbXKEHMs, MEXaHW4yecKas padoTa M MOIIHOCTb, 4acToTa U IEpPUOJ
KoJIeOaHUH MaTEeMaTUYEeCKOTO U MPY)KUHHOTO MAaATHUKOB, ONTHYECKAs CHJIa COOMPAIOIIEH JIMH3HI,
palMOaKTUBHBIA (OH): TUTAHUPOBATH M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBINOJIHATh U3MEPEHUs, CleAysl NPEI0KEHHOW MHCTPYKIMU, BBIUMCIATh 3HAYEHUE BEIMYMHBI U
aHAJIM3UPOBATh [IOJyYEHHbIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTIPEIIHOCTH U3MEPEHUH;

e co0III0/1aTh MpaBHJIa TEXHUKH O€3011aCHOCTH ITPpH paboTe ¢ 1a00opaTOpPHBIM 000pyI0BaHUEM;

®pa3M4yaTh OCHOBHBIC TIPU3HAKA W3YYEHHBIX (HU3MUECKUX MOJEJCH: MarepuanbHas TOYKa,
a0COJIIOTHO TBEPJOE TENO, TOYEUHBI UCTOUHUK CBETA, JIyd, TOHKas JIMH3A, IJIaHETapHas MOJEIb
aToMma, HyKJIOHHAsi MOZIENTb aTOMHOTO sIJIpa;

® XapaKTepu30BaTh MPUHLUIBI AEHCTBUS N3YUYEHHBIX MPHUOOPOB U TEXHUUECKUX YCTPOICTB € ONOPOi
Ha WX omucaHus (B TOM YHCIE: CIHIOMETp, NATYUKU TIOJOXKEHHUS, PACCTOSHUS M YCKOPEHHUS,
pakeTa, 3X0JIOT, OYKH, IIEPUCKOII, (oTOaNmapaT, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOII, JO3UMETP,
KaMepa BuibcoHa), MCHONB3ys 3HaHMA O CBOMCTBaX (PU3MUECKUX SBJIEHUN U HEOOXOAMMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

® IICTIOJIb30BAaTh CXEMBbl M CXEMaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENBbHBIX TPUOOPOB U TEXHOJIOTMYECKHUX MPOLECCOB MPU pEIIeHUH Y4eOHO--TIPaKTHYECKUX
3aja4, ONTHYECKUE CXEMBI JUIsl MIOCTPOCHUS] M300paKEHUH B TUIOCKOM 3epKajie W COOMparomiei
JIMH3E,

® IPUBOANTH TpPUMEPHl (HAXOAUTh HHMOPMAIMIO O TPUMEpPax) MPAKTUIECKOTO HCIIOIb30BAHMS
(¢u3nYecKUX 3HaHUHN B MMOBCEJHEBHOHN KU3HU Ul oOecredeHns 6e30MacHOCTH NpU OOpalleHuu ¢
npubopaMM U TEXHHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/10pOBbS M COOJIOAECHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpelie;

® OCYILECTBJIATh MOUCK HH(pOpMalMU (U3NYecKoro coaepxkaHus B VHTepHETe, CaMOCTOSATEIBHO
bopMynHpys TOUCKOBBIH 3allpoc, HAXOMUTh IYTH OIPEIEIICHUS JIOCTOBEPHOCTH TOTYYE€HHOU
nHpOpMAIUY Ha OCHOBE MMEIOIINXCS 3HAHUN M JIOTTOJTHUTEIHHBIX HCTOYHUKOB;

® ICTIOJIH30BATh NIPU BBIIOJIHEHUH YYE€OHBIX 3a/IJaHH HAyYHO--TIONYJSIPHYIO JIUTEPATypy PU3NIECKOTO
COZIep)KaHUs, CHPAaBOYHBIE MaTepHaibl, pecypchl ceTd HWHTepHeT, BiIajeTb NpUEMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HMHGOpMAIMM M3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIo,

® C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUsI HA OCHOBE MH(OPMAIMH U3 HECKOJIBKUX
UCTOYHHUKOB (PU3MUECKOTO COIEp:KaHUs, MyOIUYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHON WM
HCCIEA0BATENBCKON ACSITENIBHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIB30BAaTh W3yYEHHBIN MOHATUNHBIN
ammapar W3ydaemoro pasjena (U3UK{d M CONPOBOXKIATh BHICTYIUICHHE MpPE3CHTAIHel C yu&ToM
0CcOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

n/n

Paznen

Tema ypoka

KoanuectBo
JacoB

DJIEeKTPOHHbIE
(uudposbie)

o0pa3oBaTe/ibHbIE

pecypchbl

DopmblI
BOCIIUTATEJBHOI0
NMOTEHIHAIa pa3/iena

peaju3anuu

Bsenenue

1 4.

Bbubanoreka

LIOK

https://m.edsoo.ru/

Oco3HaBaThb  €IMHCTBO U
LIEJIOCTHOCTh  OKPY’KaIOIIETr0
MHUpPa, BO3MOXHOCTH  €ro
[I03HABAEMOCTHU U
00BSCHUMOCTH Ha OCHOBE
JIOCTH>KCHUHN HAYKH.
XapakTepu3oBarb
¢duznveckoi HAYKU
(HabmroieHne,  CpaBHEHHE,
AKCIIEPUMEHT, U3MEPEHUE) U
UX poilb B  IO3HAHUU
npupoabl. Oco3HaBaTh poJib
OTEUECTBEHHBIX YyYEHBIX B
CTaHOBJICHUM HAYKH (DU3HKH.

MCTOABI

Pabota u sneprus

Bbubnnoreka

[MOK

https://m.edsoo.ru/

Hcnonp3oBaTh  3HaHUS O
MEXaHHYECKUX SBJICHHUSX B
MOBCEIHEBHON JKU3HU ISt
obecrieueHust 0€30MaCHOCTH
npu oOparnieHuun v
npuOoOpaMu U TEXHHUYECKUMU
yCTpOMCTBaMH, TUIs
COXpaHCHHSI  37I0POBbS U
coOIroIeHUS HOpM
9KOJIOTHYECKOTO TIOBEICHUS
B OKpY’KaIOLIEH cpefe.
@opMHpOBaTE  LIEHHOCTHOE
OTHOIIEHHE K  aBTopam
OTKPBITHI, HU300pPETeHHM, K
TBOPIIAM HAYKU U TEXHUKHU.
CamocTosTeNhHO
IUTAHUPOBATh M TIPOBOJIUTH
buznyecKre IKCIEPUMEHTHI.

TenoBsle sBIEHUS

10 4.

Bubnnoreka

[HOK

https://m.edsoo.ru/

[TpuMeHsTH 3HAHUS 0
TEIJIOBBIX  SIBJICHUSAX  JUIS
3a/1ay MOBCEJIHEBHOM KW3HH,
JUISt obecrieueHus
0€30IaCHOCTU CBOEH JKH3HH,
parMoHAIBHOTO
MIPUPOJIOTIONB30BAHUS u
OXpaHbI OKpYKaroIIeH
CpEIIBI.

YMerb HCIT0JIh30BaTh
¢usznueckue  mpubOpel U
U3MEPHUTEIIbHBIC
WHCTPYMEHTBI
HU3MEPCHHS
BEJIMYMH. MacChI,

JUTSI
(bu3uUeCKuX
CHJIBL,




JIaBJICHMUSI, TEMIIEPATYPHI,
BIIQ)KHOCTH BO3/yXa.
IIpuBoauTs IIPUMEPBHI
HKOJIOTHYECKHAX

IIOCJIEACTBUM paboThI
JBUTATENIE BHYTPEHHErO

CropaHus, TCIIJIOBBIX u
THIPO3JIEKTPOCTAHIIUMN.
@opMHUpOBaTH  LEHHOCTHOE

OTHOIICHHE K  aBTOopam
OTKPBITHH, HW300peTeHHI, K
TBOPIIAM HAYKU ¥ TEXHUKHU.
CamocTosTeIbHO
IUTAHUPOBaTh M TPOBOJUTH
(bu3nUecKne SKCIePUMEHTHI.

BHCKTpI/ILICCKI/IC SIBJICHUA

10 4.

bubmmoreka  IIOK
https://m.edsoo.ru/

Hcnonw3oBath 3HaHHUS 00
AJIEKTPOMArHUTHBIX
SBJICHUSX B IIOBCEIHEBHOMN
JKU3HM I oOecrnedeHus
6e3omacHOCTH npu
oOpamieHnn ¢ mpudopaMu |
TEXHUYECKUMHU
YCTPONCTBAMH, JUIs
COXpaHEHHUsSI  3/I0pOBbS WU
coOII0ICHUS HOpM
9KOJIOTUYECKOTO IOBEJICHUS
B OKpY’Karouie cpene.
[IpeaBunets BO3MO’KHBIE
pe3yJIbTaThl CBOMX JICHCTBHIA.
Oco3HaBatb poJIb
OTCUYECTBCHHBIX YYCHBIX B
MU3YYEHUU  DIIEKTPUUECKHUX
apieHud.  CaMOCTOATEIbHO
IJIAHUPOBaTh U MPOBOJUTH
(bu3nYeCKre IKCIEPUMEHTHI.

3HCKTpOMaFHI/ITHLIC SBJICHUA

bubnmuoreka  IIOK
https://m.edsoo.ru/

VOexgatb B BO3MOXHOCTH
MMO3HAHUS TIPUPOJIBI, B
HEOOXOMMOCTH  Pa3yMHOT0
HCIIOJIF30BAHUS JOCTHKCHUM
HAyKH W TEXHOJIOTUHA s
JaTbHENIIETO pa3BUTHUSA
YEeJIOBEUYSCKOro  OOIecTBa,
YBOXCHHE K TBOPIIAM HAYKH
M TEXHUKH, OTHOIIECHHE K
¢buzuke KaK JJIEMEHTY
00111eYeIOBEYeCKOM
KYJIBTYPHI.
CaMOCTOSTEILHO
IUTAHUPOBATh M TIPOBOJIUTH
(bu3HYECKHEe YIKCIIEPUMEHTHI.

OnTuyeckue SBJIEHUA

34,

bubmmoreka  IIOK
https://m.edsoo.ru/

dopMupoBaTh

HEOO0XOUMOCTh  Pa3yMHOTO
HUCIONIB30BAHUSA TOCTIKEHUH
HAayKd U TEXHOJOTUH MJid
HalIbHEHUIIEro pa3BUTHSL




YeJI0BEYECKOTO  0OIIecTBa,
YBaKE€HHE K TBOPI[AM HAyKH

Y TEXHUKH.
OOBICHATD TIPUHIIHAITBI
paboThl W XapaKTEPUCTUKHU
M3YYEHHBIX MallvH,
NMpuOOPOB M TEXHUYECKUX
YCTPOMCTB.
CamocTosTenbHO

IUIAHUPOBaTh ¥ HPOBOJHUTH
(bu3nUecKne SKCIePUMEHTHI.

7 | Pemenrne KOMOMHUPOBAHHBIX 5. Bbubanoreka IIOK | Oco3naBath €AUHCTBO U
3a1a4 https://m.edsoo.ru/ LEJIOCTHOCTh  OKPY>KaIOILIEro

MHpa, BO3MOXXHOCTH  €TO

IM03HABAEMOCTH u

O00BACHUMOCTH Ha OCHOBE
JIOCTH>KCHUHN HAYKH.
XapakTepu3oBaTb ~ METObI
buznveckoit HAaYKH
(HaOmroieHHe,  CpaBHCHHE,
AKCIIEPUMEHT, U3MEPEHUE) U
UX poilb B  IO3HAHUU
TIPUPOIBL.

[Tpu peanuzanuu Paboueit mporpaMMbl BO3MOKHA HHTErPaIUsi OYHOTO 00YUEeHUS ¢ 00yUEHHUEM C
MPUMEHEHHUEM JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI, SMEKTPOHHBIM oOyueHueM. [Ipu
OpraHuzaiuy 00y4eHHs ¢ IPUMEHEHUEM JUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI, SJIEKTPOHHOTO
oOyueHusl UCTIONB3YIOTCS yKa3aHHBIC B JAHHOM pasielie JIeKTpoHHbIE (LU(poBbIe) 00pa3oBaTeIbHbIC

pecypcsl




ITOYPOYHOE IINTAHUPOBAHHUE

Ne Pazgen KoanyecTBo 4acoB
n/n Tema ypoka
1 ®dusnueckas 3ana4a. Knaccudpukanus 3anad. [lpuems! 1 MeTo b1 1 u.
pelieHus 3a1ad.
2 Mexanunueckast pabota. Momnocts. [Ipocteie Mmexanusmbr. KIT/{ Iy
IIPOCTBIX MEXaHU3MOB.
3 Mexanuyeckas SHEpTusl. 1 4.
4 3aKOH COXpaHEeHHUs U NPEBPAIIECHUS MEXaHUUECKON YHEPTUU. 1 4.
5 Pacuer xonmuecTBa TEIIOTHI IPH HarPEBAaHUH U OXJIAXKICHHH. 14
6 Pacder xonnuecTBa TEIIOTHI IPH HArPEBAaHUU U OXJIAKICHHU. 1 4.
7 Pacuer xonuuecTBa TEIUIOTHI IPU CrOPAaHUU TOILIMBA. 1 4.
8 Pacuer konmuuecTBa TEIUIOTHI IPU CrOPAHUU TOILIMBA. 1 4.
9 Pacuer konuuecTBa TEIIIOTHI NPH MJIABJIEHUH U KPUCTAILIU3ALMH. 1 4.
10 | Pacyer xonmvecTBa TEIUIOTHI MPH TUIABICHUU M KPUCTAUTU3AIIH. 1 4.
11 | Pacuer kosmyecTBa TEIUIOTHI IIPU MapoOOpPa30BaHUU U 1 4.
KOH/ICHCAIINH.
12 | Pacuer kosnnyecTBa TEIUIOTHI IPU MapooOpa30BaHUU U 1 4.
KOH/IEHCAllUU.
13 | Pemenne koMOMHUPOBAHHBIX 337124 110 TeMe: «TernoBbie Iy
SIBJICHUSI.
14 | UroroBas pabora no teme: «TennoBble SBICHUS» Iy
15 | DnekTpuszanus Ten. JNeKTPUIeCKuil 3apsii. 3aKOH COXPaHEHUS I 4.
ANEKTPUYECKOTO 3aps/a.
16 | IlocrosiHHBIHM 21eKTpUUecKuil TOK. VICTOYHMKH U TOTpeOUTENH l 4.
TOKA. DIEKTPUYECKHE CXEMBI.
17 Cuna Toka u HanpsKEHUE. l 4.
18 | DnekTpuyeckoe CONPOTUBIECHHE TPOBOIHUKA. 1 4.
19 | 3akon Oma aJis ydacTKa IeIu. 14
20 | CoenuHeHue NPOBOJAHUKOB. l 4.
21 | Pabora anekrpudeckoro Toka. 3akoH J[xoymst — JIeHa. 1 4.
22 | MOIHOCTb 3JIEKTPUYECKOTO TOKA. 1 4.
23 | Pemenre KOMOMHUPOBAHHBIX 33734 10 TeMe: «JIEKTPUIECKHE 4.
SIBIICHUSI.
24 | UtoroBas pabora 1o Teme: «DIEKTPUIECKHE SBICHUS 4.
25 | MarautHoe noje. MarHuTHOE 110JI€ IPSIMOTO ITPOBOHUKA C TOKOM. 1 4.
CuI10BbI€ JIMHUU MarHUTHOTO TIOJISI.
26 | Cuia Amnepa. Cuna Jlopenna. l 4.
27 | 3aKOH OTpaKEHUS M MPEJIOMIICHUS CBETA. l 4.
28 | JImu3el. OniTHyeckast Cuiia JINH3HI. 1 4.
29 | IlocTpoeHune u300paxeHnuit C MOMOIIBIO JIHH3. l 4.
30 | 3akOH coXpaHEHUS M MIPEBPAIICHUS SHEPTHH B MEXaHUIECKUX U 1 4.
TEIJIOBBIX MTPOIeCcCaX.
31 | DieKTpuYecKre W TETUIOBBIE SIBIICHHS. l 4.
32 | DreKkTpuYecKrue U MeXaHU4eCKUe SIBICHUSI. 1 4.
33 Pemenne koMOMHMPOBAHHBIX 3a/1a4. 1 4.




| 34 ‘ Pemenne koOMOMHUPOBAHHBIX 3a71a4.




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA

» ®usmnka, 7 knace/ [epeimkun A.B., OGIIecTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[[PODA »;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

» dusuka, 8 knacc/ [eppimkua A.B., O01mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO «/IPODA»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocsenienue»

» dusuka, 9 knacc/ [eppimkua A.B., O0mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO «/IPODA»;

AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://edsoo.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [IOK



