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IosicHuTeIbHAA 3aNIMCKA

B cBa3u ¢ BBemeHueMm (enepanpbHO  00pa3oBaTEIbHONM MPOrPaMMBI
ocHOBHOro obmero o6OpazoBanusi ([lpukaz MuHHCTEpCTBA TPOCBEIICHUS
Poccuiickoit ®@enepanun ot 18.05.2023 Ne370 «OO6 yrBepkaeHuu denepaibHON
oOpa3zoBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIETro 0O0pa3oBaHHA»), B PabOuyio
nporpaMmy ydeOHoro mpemMera «®dusnka», pa3pabOTaHHBIX B COOTBETCTBHH C
dI'OC OO0 (Ilpukaz MunucrepctBa oOpazoBanust 1 Hayku PD ot 17 nexalps
2010  Nel897 «O6  yrBepxkiaeHun  (eAepaTbHOTO  TOCYJAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJIapTa OCHOBHOrO o00Omiero oOpaszoBanus u IlpumepHoit
OCHOBHOM  oOpasoBarenbHoM  mporpammbel OOO  (omoOpeHa  pelieHHeM
benepabHOTO y4eOHO-METONYECKOTO O0BETUHEHUS TT0 00IIeMy 00pa30BaHMIO,
npotokoJi oT 08.04.2015 Ne 1/15) BHECEHBI U3BMEHEHUS:

1. B MTOSICHUTEIBHYIO 3aMMHCKY pabouyell porpamMmel;

2. B cojJiepkanue (mpuioxkenue 1 k pabodeit mporpamme).

3. B IUIAHUPYEMBIE Pe3yJIbTaThl (MPUJIOKEHUE 2 K paboyeil mporpaMmme)



[Tpunoxenue Nel

N3meHeHus1, BHeCEHHBIE B CoJlepkaHne padoyeil MporpaMmbl o yueOHoMy npeamerty «Dusuka» B
COOTBETCTBUM ¢ (perepajibHO padoyeil MporpaMMoii 0CHOBHOT0 00111ero 00pa3oBaHus
npeamera «Pusuka»

8 kaacc
TeMbl, KOTOPbIE HY:KHO 100aBUTH U3 KOHCTPYKTOpPAa KouunyecTB CokpaieHue 4acoB B TEMATH4YE€CKOM IUIAHMPOBAHUM
0 4acoB
1A
U3y4YeHH s
ITHX TeM
Kak ¢usuka u gpyrue ecteCTBEeHHbIC HAYKH U3Y4alOT MIPHPOTY. 1 3a cuer ymioTHeHuss TeM «Kumnenuwe. VYaenpHas TemioTa
EcrecTBeHHO-HayuHbIi MeToA no3HaHus. OnbITel: «3Mepenue napooOpa3oBaHus u KoHjeHcauuu (ypok Nel8)
paccrosiHui», «lIpoBeneHne uCCIETOBaHUM IO IIPOBEPKE
MoJieTa IapyuKa, MyIeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM
00JbI1IE BHICOTA IIyCKa
Macca u pasmepbl atoMoB U MoJekyid. OmnbiT «M3mepenue 1 Hononnenue B ypok No2 «TemnoBoe nmxenue. Temneparypa
TEMIEPATypbl MpPU MOMOLIM >KUJIKOCTHOIO TEpPMOMETpa U
JaTYMKa TeMIlepaTyp»
CMauuBaHue ¥ KaOWUISPHbIE SIBICHUS 1 Hononnenne B ypok  Ne4d  «Buapl  Terionepenayi.
TemIonpoBoAHOCThY
TennoBoe pacmmpenue u cxarue. OnbiT  «Onpesenenne 1 Homonmuenue B ypok No7 «Pacu€r KoimMuecTBa TEIUIOTHI,
JIaBJICHUS BO3/lyXa B OaJlJIOHE IIIPUIa» HE00X0AMMOTo JJIsl HarpeBaHMs Tejla WIM BBIACISAEMOr0o UM IpHU
OXJIQKICHU
Onbir  «/3ydyeHne 3akOoHa COXpaHEHMs] MEXaHUYECKOU 1 Homnonnenne B ypok Nell «3akoH coxpaHEHHMs M NHpeBpalleHUs
SHEPTUN» SHEPrUM B MEXAHUYECKHX U TEILIOBBIX MPOLIECCAX)»
B3anmocBs3p  MeXAy CBOWMCTBAMM BEIIECTB B  Pa3HBIX 1 Homnonuenue B ypok Nel4 «ArperaTHble COCTOSIHUSI BEIIECTBA.
arperaTHpIX COCTOSIHMSIX M HX aTOMapHO-MOJEKYJSPHBIM IInaBiieHnE U OTBEPAEBAHNUE»
cocrositHueM. OCOOEHHOCTH arperatHbIX COCTOSIHUM BOJIBI.
OnbITl MO OOHAPY)KEHUIO JIEHCTBHS CHI MOJIEKYJSPHOTO
MIPUTSKEHUSI.
[IHeBMaTnyeckue MammHel. ['uapocraTuyeckuii napamokc. 1 [ononnenue B ypok Nel6 «Pemenue 3agau no teme «HarpeBanue

OmneiT «KoHCTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBaHKE
JIOJIKU U OIIPEJEIICHUE €€ IPY30II0ABEMHOCTU

ten. [InaBnenne u KpucTtajljindauusi»




CBs3b IJIOTHOCTH C KOJUYCCTBOM MOJICKYJI B CAUHUIIC o0beMa
BE€IICCTBa

Hononuenue B ypok Nel9 «Bnaxnocts Bo3ayxa. CriocoOsbl
OIIpeeeHUs BIAXXHOCTH Bo3ayxa. MHcTpykrax o Th.
Jlabopamopnas paboma Ne3 «Onpedenenue omHocumenbHol
BILAACHOCIU 8030YXA»

9 | YpaBHeHHE TEILIOBOTO OaslaHca Hononnenue B ypok Ne 22 «Penienue 3aja4 Ha pacyeT yAeIbHOM
TEIUIOThI 1apOo0Opa30BaHus, KOJIMYECTBA TEIUIOTHI, OTJaHHOTO
(TOJTy4EeHHOT0) TEJIOM MPHU KOHJIeHcaInu (mapooOpa3oBaHum ).
Pemenue 3a1a4 no Teme «ArperatHble COCTOSIHUSI BELIECTBA
10 3 K Hononnenue B ypok Ne24  «Onekrtpuzaumss Tea  IpHU
Ao RyJona COIPUKOCHOBEHUU. B3auMoIeHCTBUE 3apSKEHHBIX TEI»
11 | HanpsxeHHOCTD ANEKTPUUYECKOTO HOJIS. [TpuHumn Jomnonnenue B ypok Ne25 «neKTpocKon. DIEKTPUUIECKOE TOJIEN
CYNEPIO3UIIH JIEKTPUUECKHX MTOJIeH
12 | CpenHss CKOpPOCTh HpPH HEPABHOMEPHOM JBUKEHUH. 3aKOH Hononnenue B ypok Ne28 «DOnexktpuueckuil Tok. McTouHMKH
uHepuuu. Oneir  «OmpeneneHue  cpeaHel  ckopocTu AIIEKTPUYECKOTO TOKa»
CKOJIbKEHUsI OpycKa WITH IIapuKa M0 HAKJIIOHHOM IIIOCKOCTH»
13 | Dnekrporeneparop. CrmocoObl TOMyYEHUS IICKTPHUSCKOMN Homnonuenue B ypok Ne47 «Konaencarop»
SHEPruu. DJEKTPOCTAHIIMH BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPruu
14 [ononuenune B ypok Ne53 «llocrosiHHbIE MarHUTEl. MarauTHoe
Cuna TspKecTH Ha Ipyrux uianerax. HesecomocTs.
110JI€ IOCTOSTHHBIX MarHUTOB. MaruutHoe nose 3emin»
15 | Onbitel Papazes. SIBieHHe 3JIEKTPOMArHUTHOW WHAYKIUH. [Jononuenne B ypok Ne54 JleiicTBe MarHUTHOTO OJISL HA
[IpaBuiio JIeHna. IIPOBOJAHMK C TOKOM. DJIEKTPUYECKHI IBUTaTEIb.»
16 [Jononuenne B ypok Ne57 «Mcrounuku csera. Pactipoctpanenue
JlyueBas monensb cBera
CBETa.»
17 . Hononnenue B ypok Ne58 Buaumoe 1BUKEHUE CBETHUI.
18 | [lonHoe BHyTpeHHee OTpakeHue cBeTa. lcmoiab3oBaHME [ononuenne B ypok Ne60 «lIpenomnenue ceera 3akoH
MOJIHOTO BHYTPEHHETO OTPAXKEHHsI B ONTHYECKHX CBETOBOJAX MIPEJIOMJICHUS CBETa»
19 | Pasnoxenne Oemoro cmBera B chekTp. OmbiTel HproToHa. 3a cyeT UCIOJIb30BaHMSI PE3EPBHOTO BPEMEHU

CrnoxxeHne CIICKTPAJIbHBIX IBETOB. I[I/ICHCpCI/ISI CBCTa

bim3opykocTh W ambHO30pKOCTh. OnTHuYeckas cucrema
dboToanmapara, MUKPOCKOMA U TEIECKOIa

Hononnenue B ypok Ne64 «I'na3 u 3peHue»




9 kiace

Tembl, KOTOpPbIE HY?KHO 100aBUTh U3 KOHCTPYKTOPA Konuuyects CoxpanleHue 4acoB B TeMaTH4eCKOM INIAHMPOBAHUH
0 4YacoB
s
U3y4YeHust
ITHX TeM
1 | Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3Y4alOT IPUPOLY. 1 3a cyeT YIUIOTHEHHUsl MaTepuaa 1o pasjeny «3aKoHbl IBUKEHUS U
EcrecTBeHHO-HayuHblli MeTOJ mo3HaHud. OnelT «M3mepenue B3aUMOJCUCTBUS TEI»
TEeMIepaTypbl IpH IOMOIIM KHUJIKOCTHOTO TEpPMOMETpa U
JTaTYMKA TEMIEPATYPhI»
2 | Onucanue (pU3NYECKUX SBJICHUH ¢ TOMOIIBIO MOJIETIEH. 1 Hononuenne B ypok Ne2 «MarepuanpHas Touka. Cucrema
orcuéra [lepemenienne»
3 | OnbIT «M3MepeHne pacCcTOSHUIN 1 Jononuenne B ypok Ne4 «llepemerienne npu NnpsMOJIMHEHHOM
PaBHOMEPHOM JIBUKEHUI
4 | CpenHsis CKOpOCTb IpPU HEPABHOMEPHOM JABMKEHUH. OIIBIT 1 Jononnenne B ypok Ne7 «lIpsmonuHeiiHOE PaBHOYCKOPEHHOE
«Ormpenenenue cpelHel CKOPOCTH CKOJNbXKEHHS Opycka WiIn JBUKEHHUE. Y CKOPEHUE»
IIapHKa 10 HAKJIOHHOW IJIOCKOCTH
5 | OmbiTr «IIpoBeneHue wuccneaoBaHUN IO TMPOBEPKE TMOJETA 1 Hononnenne B  ypok Ne9  «llepememienne Tena mpu
HIapuKa, MYIIEHHOTO TOpPU30HTAIbHO, TeM OoJblle, YeM IPSIMOJIMHEHOM PAaBHOYCKOPEHHOM JBUKEHUM
0OoJIbIIIE BBICOTA MTYCKa»
6 | [IlneBMaTHueckue MamuHbl. ['HapocTaTHUECKUH mHapagokc. 1 Jononuenne B ypok Nel4 «OTHOCUTENIBHOCTD IBUKEHUS
Onbir  «KOHCTpyHpoBaHUE JIOAKM U ONpEIEIeHHE €€
IPy30I0bEMHOCTH
7 | 3aKOH HHEpIUHU 1 Hononnenue B ypok NelS «/HepuuanbHble CHCTEMBI OTCYETA.
ITepBolii 3ak0H HproTOHA)
8 . 1 Hononuenue B ypok No20 «JIBmxeHue Tena, OpOIeHHOro
Oneir  «/3ydyeHne 3akOHa COXpaHEHMs] MEXAaHWYECKOU BePTHKAILHO BBEpX. HeBECOMOCTh
SHEPTUN.
9 | Ilepuox u yactorta obparienus. JInnelHas u yrioBasi CKOPOCTH 1 [ononnenue B ypok Ne27 «JIBuykeHue Tena no OKpyKHOCTH C
MTOCTOSIHHOM 110 MOJYJII0 CKOPOCTHIO»
10 1 Jononnenne B ypok Ne28 «/ICKycCTBEHHBIE CIIyTHUKU 3€MJIIN»
JBmwxenue muanet BOkpyr ComHIa
11 | Pabota cun TsKeCTH, YOPYrocTH U TpeHus. CBs3b SHEPTUU U 1 Honomnenne B ypok Ne3l «PemieHuwe 3amad Ha IpPUMEHEHUE

paboTHI.

3dKOHa COXPAHCHU S UMITYJIbCA»




12

[TorennuanbHas SHEPrysl TeNia, MOJHATOTO HaJl OBEPXHOCTHIO
3emian. IloreHuumanbHass  3HEpPIUs  CKATOM  MPYKUHBIL.
Kunernueckas sneprust. Teopema 0 KUHETHUECKON SHEPIUu.

Homonnenue B ypok Ne32 «BbIBOJI 3aKOHa COXpaHECHMS
MEXaHUYECKON IHEPTUN»

13 | MexaHnu4ecKkue BOJTHBI B TBEPJIOM TEJIE, CEHCMUYCCKUE BOJTHBI Hononuenue B ypok Ne41 «PacnpocTpanenue kosieOaHuii B cpejie.
Boanb»
14 Jononnenue B ypok Ne44 McTouHuKH 3ByKa. 3ByKOBBIE
NudpasByk u ynpTpa3Byk OILEOAILDY
15 | B3auMocCBs3b MEXJy CBOMCTBAMHM BEHIECTB B PA3IUMUYHBIX Hononuenue B ypok No48 «Pemienue 3aiau no reme «3ByKOBbIE
arperatHpIX COCTOSHUAX W HUX  aTOMHO-MOJEKYJISPHBIM BOJIHBI»
ctpoerneM. OmbBITBI 1O  OOHAPYXKEHHUIO JCHCTBHS  CHII
MOJICKYJISIPHOTO MPUTSKCHHUSI
16 | CriocoOsl MOJTYYEHUS 3JIEKTPUYECKOMN SHEPTUM. Hononuenue B ypok Ne61 «Ilomyduenue u nepenaya nepeMeHHOTO
DIEKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTUU AIIEKTPUYECKOTO TOKa
17 | 3akon Kynona. HampsykeHHOCTh 3IEKTPHUYECKOTO  MOJS. Jomnonnenue B ypok Ne63 «INeKTpOMarHuTHOE MOJIe»
[IpuHIMI cyneprno3uny 3JeKTPUUECKUX ToJIei
18 | Mcnonp30oBaHUE 2JIEKTPOMATHUTHBIX BOJH JJISi COTOBOM CBSI3U. Jomnonuenue B ypok Ne66 [IpuHIMIBI paguocBsI3u U
OnbiTr  «/3ydyeHne CBONCTB AJIEKTPOMAarHUTHBIX BOJH C TEJEBUICHUS»
MOMOIIHI0 MOOMJIBHOTO TesiehoHa
19 | IlomHOoe BHYTpPeHHEE OTpakeHHe cBera. lcmons3oBaHue Homnonuenue B ypok Ne68 «IIpenomienue cBera. Ouznmdeckuit
IIOJIHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHYECKUX CBETOBOJAX CMBICJI ITOKA3aTeNs IPETOMIICHUS»
20 JomnonHerne B ypok Ne76 «PamnoakTHBHBIE IPEBPALICHHS
[Iepnon nmonypacnaza aTOMHBIX SAEp
ATOMHBIX STEP.»
21 M30TomM5 Hononnenue B ypok Ne§1 «CoctaB aromMHOro sijipa. SnepHbie
CHUJIBI»
22 | Macca u pa3mepel aroMoB W Mojekyld. CmauuBaHHWe W Jomnonuenue B ypok Nel00 «IloBTopenue temsl «TemnnoBbie
KalWUISIpHbIE sBI€HUS. TemioBoe pacliupeHue U CxKaTHe. SIBIICHUS».
VYpaBHenue temnoBoro Oamanca. Omnbir  «OnpenenexHue
JTABJICHHS BO3/lyXa B OAJUIOHE IIIPHUIIA
23 | PaBHOBecHe MaTepHAIbHON TOYKH. AOCOIFOTHO TBEPJOE TEJO. Homnonnenue B ypok NelO1 «IToBTopenue Tembl «MexaHndeckue

PaBHOBecue TBEpIOro Tejla ¢ 3aKpEIICHHOM OChIO BpallCHUS.
MowmeHnT cuisl. LleHTp TsKecTH

SIBJICHUS.

bnuzopykocTh ¥ JganbHO30pKOCTh.  OmnTHYeckas cUCTeMa
doToanmapara, MUKPOCKOIA M TEJIECKOMa

[ononnenne B ypok Nel02 «IloBTopenue tembl «CBETOBBIE
SIBIICHUS.




[Tpunoxenue 2
N3MeHeHUs1, BHECEHHDbIE B IVIAHUPYeEMbIe Pe3yJibTaThl pado4yeid MPOrpaMmmbl
no yueOHoMy npeamery «@u3uKa» B COOTBETCTBHH ¢ (pegepaibHON padoyeit
NMPOrpamMmMoil OCHOBHOT0 00111ero 00pa3oBaHusi
npeamera «®OU3UKA»
N3yuenne (U3NKKM HA ypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHMsS HANpaBlICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHbIX PE3YyIbTATOB.
B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUA Y
oOyuaromierocst OynyT c()opMHUpPOBAHBI CIECIYIONIUE JUYHOCTHBIE Pe3yJbTAThI B YaCTHU:
1) naTprMoOTHYECKOr0 BOCIUTAHMA:
— TMPOSIBJICHHE HHTEpeca K HUCTOPHUH U COBPEMEHHOMY COCTOSIHHMIO POCCUUCKON (PU3MUecKon
HayKHU;
— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCHUICKUX YUEHBIX--(PHU3HKOB;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXIEHHUU OOIIECTBEHHO 3HAUYMMBIX M ITUYECKUX
pooJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;
— OCO3HAHME BAKHOCTU MOPAJIBHO--3THYECKUX MPUHIIUIIOB B ACATEIBHOCTH YIEHOTO;
3) 3cTeTHYECKOIr0 BOCIIUTAHMS:
— BOCIIPHUATHE 3CTETHYECKHX KadecTB (pu3mueckol Hayku: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:
— OCO3HaHWE IICHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUSA MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHUIIEN COCTABIIAIOLIECH KYJIbTYPBI;
— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON A TENbHOCTH;
5) hpopmupoBaHus KyJbTYPbl 310POBbS M SMOLMOHAIBHOI0 0J1ar0NOIyYHs:
— OCO3HaHHME LIEHHOCTU 0e30MacHOro odpasa >KM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,
BaXHOCTH NpaBUJI O€30IIaCHOTO MOBEAEHHUS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ 3JEKTPUUYECKUM U
TEIJIOBBIM 000PY/I0BAaHHEM B IOMAITHUX YCIOBUSX;
— cpopMUPOBAHHOCTH HaBbIKA pe(dyieKCUU, TPU3HAHUE CBOETO MPaBa Ha OUIMOKY M TaKOTO K€
IpaBa y Apyroro 4eiaoBeKa;
6) TpyaoBOro BOCIIUTAHUSA:
— aKTHBHOE y4yacTHe€ B DPELICHHWU MPaKTHUECKUX 3a4ad (B paMKax ceMbH, 00pa30BaTelIbHON
OpTaHu3aIH, TOPOJIa, Kpasi) TEXHOJIOTHYECKOH W COIMAIbHON HAINpaBICHHOCTH, TPEOYIOINX B
TOM YHCJIE U PU3NYECKUX 3HAHUM;
— MHTEpeC K NPAKTUYECKOMY U3yYEHHIO MPO(eccHii, CBI3aHHBIX C (PU3UKOM;
7) IKOJIOTrMYECKOT0 BOCIIMTAHMS:
— OpHEHTalWsi Ha TMpHMEHeHHe (U3WYECKHX 3HAHWK JUIsI pemieHus 3agad B 00JacTu
OKpY>Karoliel cpesibl, MIIAaHUPOBAHUS TOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX IMOCIEICTBUN JUIS
OKpY>KaroIlle Cpeibl;
— OCO3HAHME TI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIeM | ITyTeH MX pelIeHUs;
8) ananTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHOM cpelbl:
— MOTPEeOHOCTh BO B3aMMOJICHCTBUM NPU BBIIOJHEHUH MCCIEOBAHUN U MPOEKTOB (PU3MUECKON
HATPaBICHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHX;
— TIOBBIILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IS TeTbHOCTD;
— MoTpeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHHI, B TOM 4ucie (GOpMyTupoBaTh U1, OHATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;



— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUH M KOMIETEHTHOCTEH B 00JaCTH (DU3HKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NYCCKUX 3HAHMIA,

— CTpEMJICHUE aHAIM3UPOBATh W BBISBIISATH B3aWUMOCBSI3U MPUPOJIbI, OOIIECTBA M SKOHOMHKH, B
TOM YHCJIE C UCIOIh30BaHUEM (PU3NICCKUX 3HAHUN;

— OLICHKAa CBOUX [JEHCTBUM C YYETOM BIHAHMSA HAa OKPYKAIOIIYIO Cpeny, BO3MOXKHBIX
I7I100aabHBIX MMOCIIENCTBUI.

METANPEAMETHBLIE PE3YJIbTATDBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble Yy4eOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBISIBIISITH M XapPAKTEPU30BaTh CYIICCTBCHHBIC IIPU3HAKH OOHEKTOB (SIBIICHUH);

® YCTAHABJIMBATh CYIIECTBEHHBIH NMPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS Il 000OIIECHHS U
CpPaBHEHUS,

® BBEISIBIISITh 3aKOHOMEPHOCTH W IMPOTHUBOPEUHS B paccMaTpUBAcMbIX (DaKTax, JAHHBIX H
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3UUECKUM SBIICHUSM;

® BEISIBIISITh  TTPUYMHHO--CJICJICTBEHHBIC CBSI3U TPH HM3y4eHUH (U3HUYECKUX SBICHUA H
MIPOIIECCOB, JIEJIaTh BBIBOJIBI C UCITOJIb30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKITFOUCHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (DU3UUYECKUX BEINIVH,

® CaMOCTOSITEIBHO BBHIOMpATh CIOCO0 perieHus ydyeOHol (u3nueckoil 3agaun (CpaBHEHHE
HECKOJIbKMX BapHWaHTOB PEIICHUs, BHIOOp Hamboliee MOIXOISAIIETO ¢ y4ETOM CaMOCTOSTEIhHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA!

® ICTIOJIH30BATh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;

® IPOBOJUTH IO CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXKHBIA (PU3NUECKHIA
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0OBaHNE (PU3NUECKOTO SBIICHUS;

® OIICHUBATh HA MPUMEHUMOCTh W JIOCTOBEPHOCTH WMH(OPMAIHIO, MOJYYCHHYIO B XOJE
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

® CAaMOCTOSITEIEHO (POPMYITHPOBATH 000OIIEHUS U BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

® [IPOrHO3UPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE (U3UYECKUX TPOLECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:

® IPUMECHSATH PA3IMYHBIC METOJbI, WHCTPYMEHTBHI W 3alpoChl MPH IOHCKE W OTOOpE
nH(pOpMallMU WIN JaHHBIX ¢ YYETOM IMpeaoKeHHON yueOHo! (u3nueckoi 3a1auu;

® AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HMH(DOPMAIMIO PA3TUUYHBIX
BUJIOB B (DOPM IIpe/ICTABIICHHUS;

® CaMOCTOSITEIBHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHuss HHDOpMAUU U
WJLTIOCTPUPOBATE peliacMble 3a7aui HECIIOKHBIMU CXeMaMH, JTharpaMMaMi, WHOW Tpadukod U
UX KOMOWHAIUSIMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ el CTBHUS:



®B X0/¢ OOCYXIEHHs y4yeOHOTO Marepuaja, pe3ylbTaToB JabOpaTOpPHBIX paboT u
MIPOEKTOB 3a/1aBaTh BOINPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl U BBICKA3bIBaTh HJIEH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4U U MOIepKaHue OJIarokKelaTeIbHOCTH OOIICHNUS;

® COINIOCTABJISATh CBOM CYXKACHUS C CYXKJACHHSIMU JPYIMX YYaCTHHUKOB JIMAJiora,
00HapY>XMBATh Pa3IUUHE U CXOACTBO MMO3UIIUI;

® BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

e IyOMMYHO  MPEACTaBIATh  PE3YJIbTAaThl  BBIMOTHEHHOTO  (PU3UYECKOrO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

® [IOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYAILHON pabOThI IIpH
peLICHNH KOHKPETHON (PU3NYECKO TPOOIeMBI;

® IPUHUMATh L€IUM COBMECTHOM JESITEIBbHOCTH, OPraHU30BbIBaTh JEHUCTBUS 10 €€
JOCTHIKEHUIO: PaCIpelIeNsiTh PO, 00CYKIaTh MPOLECCHI M PE3YJIbTaThl COBMECTHON pabOThI,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

® BBITIOJIHATH CBOIO 4YacTh pabOThl, JOCTUTash KAuyeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM JAEUCTBUS C APYTHUMH YJI€HAMU KOMaH/IbI;

® OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOLIUI MPOAYKT MO KPUTEPUSM, CAMOCTOSITEILHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryisiTUBHBIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusauus:

® BBISIBJIATH NPOOJIEMBl B )KM3HEHHBIX U Y4EOHBIX CUTYalUsX, TPEOYIOUIMX Ul PELIeHUs
bu3nyeCKuX 3HAHMI;

® OPUEHTUPOBATHCS B PA3JIMYHBIX MOJAXOAaX MNPUHATHUA pelleHUd (MHAMBUAYaAJIBHOE,
HPUHATHE PELCHUS B IPYIIE, IPUHATUE PEIIEHUH IPyIIoif);

© CAMOCTOSITEJIBHO COCTABIIATh QJITOPUTM pelleHus (QU3MuecKod 3ajaud WIM IJ1aHa
UCCIIEIOBaHUST C  Y4€TOM HMMEIOLIUXCA PEcypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeAaracMble BApUaHThI peIlIeHUIH;

e [1eJ1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJ/Ib, SMOLUMOHAIBHBIH HHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeiaraTh IJ1aH e€ N3MEHEHNUS;

© O0BSICHATD NMPUYUHBI JOCTHXKEHUS (HEIOCTHKEHHsI) Pe3yIbTaTOB JAEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCHTh KOPPEKTUBBHI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHS (HU3NIECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS CHTYallUH,
YCTaHOBJIICHHBIX OIIMOOK, BOSHUKIIHNX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTATa LIEJU U YCIOBUSM;

® CTaBUTH ce0s Ha MECTO JPYroro 4eioBeKa B XOJI€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO
TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY APYTOTO;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpHU peleHuu (U3MYECKUX 3a7ad WIH B
YTBEPKACHUSIX HAa HAYYHbBIE TEMbI M TaKOE K€ MIPaBo JPYToro.

IHNPEAMETHBIE PE3YJIbTATHI
K koniy oOyuenus B 7 KJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE TOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:
L] HUCIIOJIb30BaTh ITOHATHIL: q)HSI/I‘IeCKI/Ie 1N XHMHUYCCKUEC ABJICHU, Ha6J'IIO)IeHI/Ie,
DKCIIEPUMEHT, MOJIeTIb, TUIIOTE3a, €AUHUIBI (PU3NIECKUX BEIIMYNH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHMSL  BemiecTBa  (TBEpIOE, IKUAKOE, Ta3000pa3HOE), MEXAaHHYECKOE JBUIKEHUE



(paBHOMEpHOE, HEPaBHOMEPHOE, HNPSIMOJIMHEIHOE), TpPaeKTOpHs, PAaBHOAEHCTBYIOIIAs CHIIA,
nedopmanus (ynpyras, miacTU4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

. pasnuyath gBiIeHHS (OUQQy3us, TEmIoBOE MABIKEHHE YaCTHUIl BEUIECTBa,
PAaBHOMEPHOE JBUXKCHUE, HEPaBHOMEPHOE JBW)KCHHE, HHEPLMSA, B3aUMOJICHUCTBUE Tell,
paBHOBECHE TBEPIBIX TEJI C 3aKPEILNIEHHOW OCHIO BpAIllCHHs, I€pefada JaBJICHUS TBEPIABIMU
TEJIaMH, JKUIKOCTSAMH U Ta3aMH, aTMoc(epHOe [aBJCHHE, IUIaBaHUE TeJ, MPEBpALICHUS
MEXaHUYECKOM SHEpruM) IO OMNHUCAHMIO MX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

. pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (DM3NYECKUX SIBICHUH B OKPYXKAIOIIEM
MHUpEe, B TOM 4Hcie (U3MUecKue SBJICHHsSI B NPUPOJE: MPUMEPHl JIBUKEHUS C Pa3IMYHbIMU
CKOpPOCTSIMH B XMBOM M HEXHUBOH INPUPOJE, NACUCTBUE CHIIBI TPEHUS B IPUPOJE U TEXHUKE,
BIMSIHUE aTMOC(HEpPHOro JaBJIEHUS Ha J>KUBOM OpraHusM, IUIaBaHHE pbIO, pblYard B Tele
YeJI0OBEKA, IPU ITOM NEPEBOJUTH MPAKTUUYECKYIO 3a7auy B YUEOHYIO, BBIICISTH CYIIECTBEHHBIE
cBoMcTBa (MPU3HAKHK ) (PU3HUECKHUX SBICHHM;

o ONUCBHIBATH M3YYEHHBIE CBOHCTBA Tel W (PU3MUECKUE SBICHUSA, MCIOIb3Ys
¢du3nveckre BENMMYUHBI (Macca, 00bEM, IIOTHOCTH BEIIECTBA, BPEMs, yTh, CKOPOCTh, CPEIHSIS
CKOpOCTh, CHJIa YIIPYrOCTH, CUJIa TSDKECTH, BEC Tesa, CWJla TPEHUus, AaBieHue (TBEPIOro Tena,
KUJKOCTH, Ta3a), BBITAJKHUBAIOIIAs CUJIA, MEXaHW4YecKas paboTa, MOILHOCTb, IIJIEYO CHJIBL,
MOMEHT CHJIbl, KO3(QQUIMEHT [O0Je3HOro JeHCTBUA MEXaHM3MOB, KHHETHUYecKas U
NOTEHLMAJbHAsL D3HEPrus), NpU OMNHCAHUM MPABWIBHO TPAKTOBAaTh (U3MUECKUNH CMBICIT
UCMOJIb3YeMbIX BEJIMYMH, HUX O0003HAUe€HUs M eAMHUIBl (U3NYECKHX BEJIUYMH, HAXOIUTh
(dopMyIbI, CBS3BIBAIONINE MAaHHYIO (U3NYECKYIO BEIWYHHY C JIPYTMMU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

o XapakTepu3oBaTh CBOICTBA Tell, (U3NYECKHUE SBICHUS U MPOLECCHI, MCIIOJb3Ys
IIpaBuJIa CJIOKEHUs cuil (BAOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
IpaBUIO paBHOBecUsl pbruara (0J0Ka), «30JI0TOE IMPaBUIO» MEXaHMKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM 3HEPTUHU, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3allMChIBATh €TI0
MaTE€MaTU4YeCKOe BBIPAKECHHUE;

. OOBSICHATh (PU3NYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CHUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa: BBIABIATH IPUYMHHO-
CJIEZICTBEHHBIE CBS3HM, CTPOUTh OOBsICHEHHWE W3 1—2 JIOTMYECKUX MIaroB C omnopoil Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIECHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemath pacuéTHble 3a7adyd B 1-2 NEHCTBUS, UCIONB3YS 3aKOHBI U (HOPMYIIbI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIWYMHBI: HAa OCHOBE aHAlM3a YCIOBMs 3aJjaud 3aluChIBAaTh
KpaTKO€ YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIWYMHBI B (OPMYJbl U MPOBOAUTH PACUETHI,
HaXOJIUTh CIIPAaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJIS PEIIeHUs 331a4, OLIEHUBATh PEAIMCTUYHOCTh
MOJIY4YeHHOW (PU3MUECKON BEJTMYUHBI;

. pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NMPU MOMOLIN (PU3HUECKUX
METO/IOB, B OIMCAaHMM MCCIEIOBAHUS BBLACIATH MPOBEPSIEMOE MPEAINONIOKEeHUE (TUIOoTe3y),
pa3nuyaTth M MHTEPIPETHPOBATH IMOJIYUYEHHBIM pE3yJbTaT, HAaXOAWTh OLIMOKH B XOJE OIbITa,
JleaTh BBIBOJBI T10 €T0 pe3yiIbTaTaM;

. IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (U3MUECKUX SBICHUN WM (U3NUYECKUX
CBOWCTB Tell: (HOpMYyIHpPOBaTh IPOBEpsieMble MPEANONOXKEHHUs, COOMpaTh YCTAHOBKY U3
IPEeI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOJIBI;

. BBINOJIHATh TpPSMbIE M3MEPEHUs PACCTOSIHHUSA, BPEMEHH, Macchl Tena, 00bEMa,
CHJIBI M TEeMIIepaTypbl C HMCIIOJIb30BAaHUEM AaHAJOTOBBIX U LU(POBBIX MPUOOPOB, 3alUCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;

. MIPOBOAMTD HCCIIEIOBAaHNE 3aBUCUMOCTH OJTHOM (PU3UUECKON BETHUUHBI OT IpYroi
C MCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYILETOCS TENA OT
BPEMEHM [BMKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tejla, KayecTBa 00pabOTKU
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOLIAAU COIPUKOCHOBEHUS TEJ, CHIIbI
VIOPYTOCTH OT YAJUMHEHUS MPY>KUHBI, BHITAIKUBAIONIEH CHIIBI OT 00bEMa MOTpYyKEHHOW YacTu



Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOuHBI, Ha
KOTOPYIO TOTPYXKEHO TEJO, YCIOBUU IUIaBAaHHs TeJl, YCIOBHIA pPaBHOBECHs pbldara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO HCCIIEOBAaHMs, COOUMpATh YCTAHOBKY M BBIMOJHATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pE3yJbTaThl  IOJy4YEeHHOH
3aBUCUMOCTH (U3UYECKUX BEJIUYUH B BUJE NPEUIOKEHHBIX TaONHIl U TpaduKoB, AeTaTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEA0BAHUS;

. IPOBOJUTH KOCBEHHbIE M3MEPEHUs! (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPAOrO TEJA, CUJA TPEHUS CKOJIBXCHUSA, JABICHUE BO3/yXd, BBITAJIKHBAIOLIAsS
Cuia, JAeMCTBYIOLIAas Ha MOTPYKEHHOE B JKUIKOCTb TeJI0, KOA(PGUIUEHT MOJIE3HOr0 JACHCTBUS
IIPOCTBIX MEXaHW3MOB), CJIENYS IMPENJIOKEHHOM HWHCTPYKLMM: IPU BBINOJIHEHUH H3MEPEHUN
coOuparh SKCIEPUMEHTATLHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE UCKOMOMN BEIHYUHBI,

o coOyoIaTh TpaBHJa TEXHUKH O€30IacHOCTH TpU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;
. yKa3bIBaTh MPUHIUMBI JCHCTBHUS NPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETP, COOOILIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJIBUXHBIN H
HETIOABIDKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

o XapaKkTepu30BaTh NPHHLIUIBI JEHCTBUS W3YYEHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha WX ONMCaHus (B TOM YHUCIE: NOJIUIHUKYN, YCTPOHCTBO BOJONPOBOA,
THJIPABIUYECKUAN Ipecc, MAaHOMETP, BBICOTOMED, IMOPIIHEBOH HACOC, apeoMETp), HCIONb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBJICHUH M HeoOXoauMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

o NPUBONUTH TPUMEpHl (HAXOIUTh HMH(GOPMAIHMIO O TPUMEpax) MPaKTHIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEAHEBHOW KM3HU A o0OecrieyeHus 0e30MacHOCTH
npu OOpamieHuu C MpHOOpaMM W TEXHHUYECKUMH YCTPOHCTBAMM, COXpPAHEHHS 30POBbS M
COOJIIOJIEHHSI HOPM 3KOJOI'MYECKOI0 MIOBECHUS B OKpY Karollel cpejie;

o OCYILECTBIIATH OTOOP MUCTOYHUKOB MH(popMalu B VIHTepHETE B COOTBETCTBHUHM C
3aJJaHHBIM TIOMCKOBBIM 3allpoCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUA W TyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHHUKOB BBIJICNATH HMH(MOpPMAIMIO, KOTOpas SBISETCS HPOTHUBOPEYMBON WM
MOJKET OBITh HEIOCTOBEPHOM;

o UCTIONIB30BaTh TIPU  BBINOJHEHWH Y4YeOHBIX 3a/JaHUil HayYHO--TIOMYJISPHYIO
auTepatypy (pHU3MUECKOro cojaep’kKaHHs, CIpaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJIETh TNpPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, INpeoOpa3oBaHMs WHPOpPMAUKA W3 OJHON
3HAKOBOM CHUCTEMBI B JPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE KPAaTKHWE MHCbMEHHBIE M YCTHbBIE COOOIIEHHS Ha OCHOBE
2—-3 WCTOYHMKOB HH(pOpMalMU (PU3MUECKOTO COJAEpKaHHs, B TOM 4HCIE MYyOJIMYHO JeNaTh
KpaTK#e COOOMIEHHSI O pe3ybTaTax MPOEKTOB MM YI€OHBIX UCCIIEIOBAHUM, TPH TOM TPAMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNE;

o OpYA  BBIIOJHEHUH YYE€OHBIX TPOEKTOB W  HCCIENOBAaHUN  paclpenemsTh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/1a4aMH, CIIEUTh 3a BHIIIOJHEHUEM
IUTaHA JICHCTBHUM, aJeKBATHO OIEHWBATh COOCTBEHHBIH BKJIAJM B JCSITEIBHOCTH TPYIIIIHL,
BBICTPaWBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPY>KAIOIINX.

K xonny oOyuenus B 8 kJjacce mpeiMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

o UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JIBUKEHHUE aTOMOB
U MOJICKYJ, arperaTHble COCTOSHHSI BENIeCTBa, KPHUCTAUIMYECKHE W aMOpQHBIE Tena,
HACBHIIIEHHBIN U HEHACHIIIEHHBIN Map, BIAXHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSISI SHEPT U,
TETUTOBOM JIBUTATEINb, dJIEMEHTAPHBIN IEKTPUUECKUHN 3apsil, SJIEKTPUIECKOE TI0JIe, POBOIHUKA
U TUBJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKHI TOK, MAarHUTHOE T10JIE;

o pa3nnyath SABICHUS (TEIUIOBOE pacUIMpEeHHe U cKaThe, Terionepeaayda, TemioBoe
paBHOBECHE, CMauWBaHUE, KANWULAPHBIC SBICHUS, WCIApeHWe, KOHICHCAIWs, IIJIaBlICHHE,
KpUcTalmu3anus (OTBepJAeBaHKE), KUMIEHHE, TeIulonepenaya (TeruIonpoOBOJHOCTb, KOHBEKIIHS,



U3JIy4EHUe), AIEKTpU3alus Tesl, B3auMOJCHCTBHE 3aps/ioB, NEMCTBUS AIIEKTPUUECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOAECHCTBUE MarHUTOB, JEHCTBUE MArHUTHOTO T10JIS1 HA TPOBOJAHMK C
TOKOM, 3JIEKTPOMAarHUTHAsi MHAYKIMs) IO OMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHNUE;

o pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DM3WYECKHUX SIBICHUH B OKPYXKAIOIIEM
MHUpE, B TOM 4YHclie (U3UYECKUE SBICHUS B MPHUPOJAE: IOBEPXHOCTHOE HATKCHHE U
KallWJUIAPHBIEC SIBJICHUS B NPUPOJE, KPUCTAJUIBI B Ipupone, usiydeHue CoiHLa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, WHEsl, CHETa, SJICKTPUUECKUE SBICHUS B
aTMocdepe, 3IEKTPUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE Mosie 3eMid, JApeid Mmosrocos,
pPOJIb MAarHUTHOTO IOJIA JJI1 JKM3HU Ha 3emile, IMOJSIPHOE CUSHUE, NPU 3TOM IE€PEBOJIMTH
IPAaKTUYECKYIO 3a7auy B yUeOHYIO, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX
SIBIICHUI;

o ONHKCBHIBATh M3YYECHHBIE CBOHCTBA Tel W (PU3MUECKUE SIBICHUSA, HCIOIB3YS
(Gu3nyeckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIrUs, KOJUYECTBO TEIUIOTHI, yJelIbHas
TEIUIOEMKOCTh BEIIECTBA, y/eIbHAs TEIUIOTA IJIABJICHMS, YAEJIbHas TEIUIoTa MapooOpa30BaHuUs,
yJllelbHasl TEMJIoTa CrOpaHus TOIUIMBA, KOG (QUIMEHT MOJIE3HOT0 JeHCTBUS TEMI0BOM MaIlKHBL,
OTHOCHUTEJIbHAs BIAXHOCTh BO3/JyXa, JJIEKTPUUECKUH 3apsl, CHJIa TOKa, 3JIEKTPUUECKOe
HalpsDKEHUE, CONPOTHUBIIEHUE MPOBOJHUKA, YIEJIbHOE CONPOTHBIIEHHE BEIECTBa, paboTa U
MOITHOCTH AJIEKTPUYECKOTO TOKA), MPH OMMCAHWU TPABHIBHO TPAKTOBATh (PU3WYECKHIA CMBICI
UCIOJIb3YEMbIX BEIUYMH, 0003HAYEHUS U eIMHULbI (PU3NYECKUX BEJIMYMH, HAXOIUTh (HOPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH Tpapuku
U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH;

o XapakTepu3oBaTh CBOICTBA Tell, (U3NYECKHUE SBICHUS U MPOLECCHI, MCIIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKONM TEOpUU CTPOEHUS BELIECTBA, HMPUHLIHUII
CYINEpIIO3ULMM Mosiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma Jyis
y4dacTka Lenu, 3akoH Jxoyns—JleHua, 3akoH coXxpaHeHMsI SHEPTUH, IPU ITOM JaBaTh CIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aIIMChIBATh €0 MATEMaTHYECKOE BhIPAYKEHHE;

o OO0BSICHATH (PU3MUYECKHE MPOLECCHl M CBOMCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE
CUTYalluil NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUMHHO-CIIEACTBEHHbBIE CBSI3H,
CTpPOUTh OOBACHEHHE M3 |—2 JOrMYecKMX MIaroB ¢ Omopod Ha 1—2 M3y4EHHBIX CBOMICTBa
bu3nyecKuXx SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

. pemath pacuéTHble 3a7adyud B 2—3 NEHCTBUS, UCIONB3YSd 3aKOHBI U (HOPMYIIbI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHaln3a YCJIOBMS 3aJaydl 3alUChIBaTh
KpaTKOE YCJIOBUE, BBISBJIATH HEJOCTATOK JAHHBIX JJI PEIEeHHUs 3aJaud, BbIOMpaTh 3aKOHBI U
bopmynbl, HEOOXOAUMBIE NIl €€ pelleHUs,, TPOBOJUTh PAacdy€Thl M CPABHUBATH IOJyUYE€HHOE
3HaueHue (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JIaHHBIMH;

o pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (HU3HUECKUX
METOJIOB, HCIIOJB3Yysl OINMCAaHUE WCCIENOBAaHMs, BBIIEIATH IPOBEPSEMOE NPEIIOIOKEHHE,
OLICHMBATh MPaBUJILHOCTh MOPSAKA MPOBEACHUS UCCIIEI0BAHMS, JIENaTh BHIBOJIBI;

o IPOBOAMTH OMBITHl MO HAOJMIOJEHUI0 (U3NYECKUX SBICHUN WU (PU3NYECKUX
CBOWCTB Ten (KanmwUIApHBIC SBJICHUS, 3aBUCHUMOCTb [aBJIEHUS BO3/lyXa OT €ro o0béMa,
TEMIEPAaTypbl, CKOPOCTU IIpollecca OCThIBAHWS W HArpeBaHusi NpHU M3IYYEHUHU OT IIBETa
u3Iydaronei (moriomaroieif) MOBEepXHOCTH, CKOPOCTh HCHApeHHs] BOABI OT TeMIepaTypbl
KUJIKOCTU U IUIOHIaM €€ MOBEPXHOCTH, IEKTPU3ALNS TeJl U B3aUMOJCHCTBHE IEKTPUUECKUX
3aps0B, B3aUMOJECHCTBUE IIOCTOSIHHBIX MAarHWTOB, BHU3yaJlU3allUsl MarHUTHBIX IIOJIEH
MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO TMOJISI Ha MPOBOJAHMK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa, CBOWCTBA  OJIEKTPOJBUTATENII  IOCTOSHHOTO  TOKa):  (OPMYIHPOBATH
poBepsieMble TMPEANOI0KEHUS, cOoOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOro O0Opy/I0BaHUS,
OIMCBIBATH XOJ1 OIBITA U (POPMYITUPOBATH BBHIBOJIBI;

o BBIMIOJHATh NPSAMBIE H3MEPEHMS] TEMIIEpaTypbl, OTHOCUTEJIBHON BJIA)KHOCTH
BO3/yXa, CWJIbl TOKAa, HANpPSDKEHHS C HCIOJB30BAaHUEM aHAJOrOBBIX MPUOOPOB U JATUYMKOB



(GU3nM4ecKUX BEIUYMH, CPABHUBATH PE3YJIbTAaThl MU3MEPEHUH C Y4ETOM 3aJaHHON aOCOIIOTHOMN
IIOTPELIHOCTH;

. NPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOHN (PU3HUECKON BETMYMHBI OT JIPYroi
C HUCIOJB30BaHUEM IIPSIMBIX H3MEPEHMH (3aBUCUMOCTh CONPOTHUBIIEHUS IIPOBOJHHKA OT €ro
JUIMHBI, TUIOINAJU IIONIEPEYHOI0 CEUYEHUS U YAEIBHOTO COIPOTUBIIEHHUS BEUIECTBA IPOBOJHUKA,
CUJIBl TOKa, WAYLIEro 4epe3 IPOBOJHUK, OT HAIpPSDKEHWS Ha INPOBOAHUKE, MCCIEIOBaHUE
IIOCJIEI0BATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUI  IPOBOJHHMKOB):  IJIJAHUPOBATh
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHHUS, CIeIys MPEAIOKEHHOMY IIaHy,
(GuKCUpOBaTh pPE3yNbTaThl IOJYYECHHOH 3aBUCUMOCTH B BHJAE TaONULl U TpaduKOB, JeNaTh
BBIBOJIBI 10 pPE3yJIbTaTaM UCCIIEA0BAHUS;

. OPOBOIUTH  KOCBEHHBIE  W3MepeHUs  (U3MYecKuX  BenuuuH  (yJenbHas
TEIUIOEMKOCTh BEIECTBA, COINPOTHUBIIEHHE MPOBOJHUKA, pad0Ta U MOIIHOCTb JIEKTPHUUECKOTO
TOKA): IUIAHUPOBAaTh M3MEPEHHUs, CcoOMpaThb HSKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAys
IIPEUI0KEHHON HHCTPYKLMH, U BBIYUCIIATH 3HAYECHNUE BEIIUYUHBI,

o coOyro/IaTh TpaBHJa TEXHUKH O€30IacHOCTH TpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
o XapaKTCPHU30BaTh IMMPUHIUIIBI HeﬁCTBHﬂ HN3YUCHHBIX HpI/I60pOB U TCXHUYCCKUX

YCTPOMCTB C ONMOPOIl Ha UX ONMUCaHMs (B TOM YHCIE: CUCTEMAa OTOIUIEHUS JOMOB, THIPOMETD,
napoBas  TypOMHa, aMmmepMmeTp, BOJBTMETP, CUETUMK  AJIEKTPUYECKOW  DHEpruu,
3JIEKTPOOCBETUTENIbHBIE ~ NPUOOPBI,  HAarpeBaTeNbHbIE  AJIEKTPONPUOOPHl  (IIPUMEPBI),
AIIEKTPUYECKUE MPENOXPAHUTENHN, 3JIEKTPOMArHUT, 3JIEKTPOABUIATENb IIOCTOSHHOIO TOKA),
UCMONb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUMM U HeoOXoaumble (QU3MUecKue
3aKOHOMEPHOCTH;

. pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHBIE IPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JBUTATElb BHYTPEHHETO CrOpaHMsl, SJIEKTPOCKOIN, PEOCTaT), COCTABISATH CXEMbI
JIEKTPUUECKUX IeNel C MOoCIEeI0BATENbHbIM U MapajulebHbIM COEIUHEHHUEM 3JEMEHTOB,
pa3nuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LETeH;

. IPUBOJIUTH MpPUMEpHl (HAXOAUTHh HH(OPMALMIO O TMPUMEpPax) MPAKTUYECKOTO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW KU3HM AJs o0ecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAaHEHUS 3/I0pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Karollei cpejie;

o OCYILECTBJIATh MOUCK MH(pOpMAIK (U3HUUECKOro coaepkaHus B VIHTepHeTe, Ha
OCHOBE MMEIOIMXCS 3HAHUW M MYTEM CpaBHEHUS JOMOJIHUTEIbHBIX HCTOYHHKOB BBIIEIATh
UHPOPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

o UCMOJIb30BaTh TPU BBIOJHEHUH Y4YeOHBIX 3aJaHUil Hay4YHO--TIOMYJSPHYIO
aUTEepaTypy (pHU3MUECKOro cojaep’KaHMs, CIIpaBOYHbIE MaTepuanbl, pecypcbl cetu VHTepHer,
BJIaJEeTh MNpUEMAMHU KOHCIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus MHGOpMalMU U3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHbIE MMCHMEHHBIE U KpaTKUE YCTHBIE COOOIEHUs, 0000mas
MH(OPMALIMIO U3 HECKOJIBKHX HCTOYHUKOB (PU3MUECKOTO COJIEP)KaHUs, B TOM YHCIE MyOIMYHO
IPEJCTaBIISATh PE3YJbTAaThl IMPOEKTHOM WM HCCIENOBATEIbCKON NEATENbHOCTH, IMPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHbIN MOHATUHHBIA ammapatr Kypca (HU3UKH, CONpPOBOXKAATH
BBICTYIUIEHHUE IIPE3EHTALNEN;

o IpY BBIIOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAaHUNA (PU3UUECKUX MPOILIECCOB
pacnpenensaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUU C MTOCTABIEHHBIMU 3a7jauaMu, CIEIUTh 3a
BBINOJIHEHUEM IIJIaHa JIEHCTBUIA M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIH
BKJIaJ] B JESITENBbHOCTb T'PYIIBI, BHICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBISSL
TOTOBHOCTb pa3periatb KOH(PIUKTHI.

K xonny oOyuenus B 9 kJjacce mpeiMeTHbIe pe3yjabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



. UCIIOJIB30BaTh IOHSATHS: CHCTEMa OTCUY€Ta, MATEpHUANIbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTrO JIBHXKEHHUS, Nedopmanus (ympyras, IUIacTHUECKas), TpEHHeE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEepPEerpy3KH, LEHTP TSKECTH, aOCOIHOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOAHUs U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYyK, 3JEKTPOMATHUTHbIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPBI UCITYCKaHHUS W TOTJIONMIEHHs, anbda-, 6eTa- u
ramMma-Mu3JIy4eHUs1, U30TOIbI, IAEPHAs YHEPIeTHKA,;

o pas3nyath ABJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHENHOE IBUKEHHUE,
PAaBHOYCKOPEHHOE IpPSIMOJIMHEHHOE JABMXKEHHE, CBOOOAHOE MaJieHHE Tel, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJll, PEaKTUBHOE [BH)KEHUE, KOJeOaTeIbHOe
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIKCHHE,
OTpaKCHHE 3BYKA, IMPSIMOJMHEHHOE PacCIpOCTPAHEHUE, OTPAKCHHE M IIPEJIOMIICHUE CBETa,
IIOJJHOE BHYTPEHHEE OTPAXXCHUE CBETA, PA3JIOXKEHHE OEJoro CBeTa B CHEKTP U CIOXKEHHE
CHEKTPAJIBHBIX IBETOB, AMCIIEPCUSl CBETA, €CTCCTBEHHAs PaJMOAaKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaToro CreKTpa H3JIy4eHMs]) IO ONHMCAHMIO MX XapaKTEepPHbIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

o pacrio3HaBaTh IPOSBICHUE H3YYCHHBIX (PM3NYECKUX SBIECHUI B OKpYXKarollem
Mupe (B TOM uucie (HU3MYECKHE SBICHHS B MPUPOJE: MPWIUBBI U OTJIMBBI, JBUKEHHE IUIAHET
ConHeyHOM CHUCTEMBbl, PEaKTUBHOE JBI)KEHUE JKUBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMHUYECKHE BOJIHBI, LYHaMH, 3XO, IBE€Ta Te€Jl, ONTUYECKUE
SBJICHUS B IpUpPOJE, OHOJOrMYecKkoe JEHCTBHE BUAMMOIO, YyJIbTPa(pHUOIETOBOIO U
PEHTI€HOBCKOIO HW3JIyU€HUHM, €CTECTBEHHBIH pPAaJUOAKTUBHBIA (OH, KOCMUYECKHE JIYYH,
paZOaKTUBHOE H3JIy4YE€HUE NMPUPOAHBIX MUHEPAJIOB, ICHCTBUE PAAMOAKTUBHBIX U3IYy4CHHH Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3ajadyy B Y4E€OHYIO, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUH;

o ONHUCBHIBATh M3YYEHHBIE CBOICTBA Tel W (PU3MUECKUE SIBICHUSA, MHCIOJIb3Ys
¢du3nyecKkue BeIUYUHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTb T€Jia P HEPaBHOMEPHOM JIBUKEHUH,
YCKOPEHHE, IIepeMeElleHne, IyTh, YIIoBas CKOPOCTb, CHJIa TPEHMs, CHJIa YINPYrOCTH, CHJIA
TSKECTH, YCKOpEeHUEe CBOOOJHOIO NAaJAEHUs, BeC Tella, HUMIYJIbC Tela, HMIIYJIbC CHUJIBL,
MeXaHudeckass pa0oTa M MOIIHOCTb, IOTEHIMAIbHAs »JHEpPrus Tena, IMOJHATOrO HaJ
MIOBEPXHOCTBIO 3E€MJIH, NOTEHLHAJIbHAs JHEPTUs CKATOM IPYKHUHBI, KUHETUYECKAsl DHEPIHs,
MOJIHAsi MeXaHWYecKasi SJHEepPrus, NepUoJl U YyacToTa KojaeOaHHi, UIMHA BOJIHBI, IPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOPOCTh CBETA, [MOKa3aTesb MPEIOMIICHUS CPE/bl), IPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI UCHOIB3YEMbIX BEJIMYMH, 0003HAYEHUS U TUHULIBI (PU3UIECKUX
BEJIMYMH, HAaXOJIUTh (POPMYIbI, CBS3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEIHMYHUHY C JIPYTrUMHU
BEJIMYMHAMU, CTPOUTH IPaUKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;

. XapakTepu3oBaTh CBOICTBa Tell, (PU3NYECKHUE SBICHUS U MPOLECCHI, MCIOJb3Ys
3aKOH COXPAHEHWs DSHEPIrHM, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLMII CYNEPHO3ULUU CHUJI,
MIPUHIUII OTHOCUTENBHOCTH ['anuiies, 3akoHbl HBIOTOHA, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOHbI
OTPa)KE€HUs W IPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUs 3apsA0BOIO M MAacCOBOTO YHUCEN IpU
SJIEPHBIX pEeaKIUsaX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alUCHIBATH €TO
MaTE€MaTHYECKOEe BBIPAXKECHUE;

o 00BACHATH (PU3MUECKHE MPOIIECChl M CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTyallUll INPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBbIABIATh IIPUYUHHO--CIICICTBECHHBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUECKHUX IIIArOB C OMOPOH Ha 2—3 M3YYEHHBIX CBOICTBA
(bu3nUecKuX SBICHUH, GPU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

. pemars pacy€THblE 3aJauyd (ONMUpPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMN),
UCIIONIB3YSl 3aKOHBI M (DOPMYJIbI, CBS3bIBaIOLIME (PU3NYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a
YCIIOBHS 3a/lauM 3alMChIBaTh KPATKOE YCIOBME, BBISABIATH HENOCTAIOUIME WM H30BITOUHBIE
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IJI PELIEHUs, MPOBOJUTH PacUEThl U
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAYCHHS (PU3NYECKON BETMUHHBL;



o pacrio3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXKHO PEIINTh MpPU MOMOIIM (hU3HUECKUX
METO/IOB, HCHOJb3ys ONUCAHHWE WCCIICAOBAHUS, BBIACIATH NPOBEPSEMOE IPEAIONOKEHHE,
OLICHUBATh  MPAaBHJIBHOCTh MOpSAKA MPOBEACHUS  HMCCICIOBAHUS, JENaTh  BBIBOJIBI,
MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB,;

o IPOBOJIUTH OIBITH 0 HAOMIOACHUIO (U3UYECKUX SBICHUN WM (DU3NIECKUX
CBOWCTB Tell (M3y4eHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs! SHEPTUH, 3aBHCUMOCTh
nepuosia KoyieOaHWi NPYKMHHOTO MAasTHHKA OT MacChl Tpy3a MU KECTKOCTH TPYXKHUHBI U
HE3aBUCHMOCTh OT aMIUIUTYJbl MAJIBIX KOJICOAHWH, MPSMOJIMHEWHOE PAacIpOCTPAHCHHE CBETA,
pasiiokeHue Oeyoro cBeTa B CHEKTp, M3yYCHHE CBOWCTB M300pa)KeHHUs B IUIOCKOM 3€pKaje U
CBOWCTB M300paKeHHS MTPeIMETa B COOMpArOIIeH JIMH3e, HAOIF0ICHUE CIUTONIHBIX M JIMTHEWYaThIX
CIIEKTPOB M3JIY4YCHHsI): CAMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
000pyI0BaHUs1, OIIMCHIBATh XOJ] OIBITA H €TI0 Pe3yJbTaThl, (HOPMYITHUPOBATH BHIBOIBI;

o NPOBOJUTH TPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPECHUM, ONIPENEIIss CPEeIHEe
3HAUCHUE U3MEPSEMON BETHMYUHEI ((DOKYCHOE PACcCCTOSHUE COOMPAIONIEH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUoopa);

o NPOBOJUTh  WUCCICIOBAHME  3aBUCHMOCTEH  (PU3UYECKUX  BEIMYHH  C
UCTIOJI30BaHUEM TIPSIMBIX M3MEPEHH (3aBUCUMOCTH ITYTH OT BPEMEHH NPH PaBHOYCKOPECHHOM
JBW)KCHUU 0€3 HadalbHON CKOpPOCTH, NEpuoJia KOJCOaHWH MaTeMaTWYeCKOro MasiTHHMKa OT
JUIMHBI HATH, 3aBUCUMOCTH YTJla OTPAKEHHUS CBETa OT yIJa MaJeHUS W yIriia MPEJOMIICHHS OT
yria TajeHus): IUIAHUPOBAaTh WCCICIOBAaHHME, CaMOCTOSITEIBHO COOMpaTh YCTaHOBKY,
(UKCUpPOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCHMOCTH (U3NYECKUX BEJIMYMH B BUAE TaOIHIl U
rpaduKOB, eNIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBaHUS;

o NPOBOJIUTh KOCBEHHBIC M3MEPCHHS (DU3MYCCKUX BEIUYMH (CPEIHSS CKOPOCTh M
YCKOpPEHHE Tela NpPH pPaBHOYCKOPEHHOM JIBUKECHHUH, YCKOPEHHE CBOOOIHOTO TIIaJCHHUS,
KECTKOCTh MPY)KUHBI, KO3()PHUIIMEHT TPEHUSI CKOJIBKEHUS, MEXaHUYeCKasi paboTa U MOIIHOCTH,
4acToTa M MepHro KojaeOaHUl MaTeMaTHYeCKOro M MPYXKHHHOTO MasTHUKOB, ONTHYECKas CHIIa
coOWparonield  JMH3bI, PAJUOAKTUBHBIA  (OH): IUIAHMPOBATH  M3MEPEHHUs, COOUpPATh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOIHATH U3MEPEHUS, CICIysI MPEI0KESHHON WHCTPYKIIHH,
BBIUKCIIATH 3HAYCHHE BEIMYMHBI U aHAIM3UPOBATH MOTyYEHHBIE PE3yIbTaThl C YUETOM 33JaHHOMN
MIOTPEUTHOCTH U3MEPEHU;

o coOnrofaTh MpaBWiIa TEXHUKM Oe30macHOCTH Npu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM;
o pa3nnyaTh ~ OCHOBHBIE  TPU3HAKW  HM3YYEHHbIX  (pu3Myeckux  Mojeneit:

MaTepuaibHas TOUKa, a0COJIIOTHO TBEPJIOE TEJI0, TOUEUHbIN UCTOYHHUK CBETA, JTy4, TOHKAsI JINH3A,
IUTaHETapHast MOJIeNb ATOMA, HYKJIIOHHAs MOJIEJIb aTOMHOTO S/pa;

o XapakTepu3oBaTh NMPUHLUIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOH Ha HX ONHMCaHus (B TOM 4YHCIE: CIHUJIOMETp, JATUUKH IOJIOKEHUS,
paccTOsiHUA U YCKOPEHHs, pakeTa, 3XO0JIOT, OYKH, HEepUcKol, (oToamnmapar, ONTHYECKUE
CBETOBOJIbl, CIIEKTPOCKON, IO3MMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHUS O CBOMCTBax
bu3nyecKuXx SIBICHUN U HEOOX0AUMbIE (PU3NUECKIE 3aKOHOMEPHOCTH;

o UCIIONIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPHU PEIIeHUN yueOHO--
MPAKTUYECKHX 3a7a4, ONTHYECKHE CXEMBI JUIsl TIOCTPOSHUS N300paKEeHUI B MJIIOCKOM 3epKaiie 1
coOuparoIie JT1H3E;

o NPUBOANUTH TPUMEPHl (HAXOIUTh HMH(MOPMAIMIO O HpPUMEpPax) MPAKTUIECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWHM B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€30MacHOCTH
npu oOpalieHuu ¢ MpudopaMM U TEXHHUUECKUMH YCTPOMCTBAMHM, COXpPAHEHHs 30pPOBbS U
COOIOZICHHSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKPYKaIOILEel cpene;

o OCYIIECTBIISATh MOMUCK HMH(popManuu ¢usnueckoro coaepxxkanusi B Hutephere,
CaMOCTOSITENIbHO ~ (OPMYNIMPYsS  TOMCKOBBI  3alpoc, HAXOMUThb IYTH  ONpE/eIeHus
JIOCTOBEPHOCTH TMOJTY4EHHON MH(QOpPMAIMK Ha OCHOBE MUMEIOIIUXCS 3HAHUHM U JTOMOJHUTENbHBIX
UCTOYHUKOB,;



. UCTOJIb30BaTh TPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN  HAyYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro cojaep)KaHHs, CIPaBOYHbIE MaTepuaibl, pecypcbl cetu HHTepHer,
BIAJeTh INMpPUEMaMH KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHMs HHPOpPMALUU U3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

. co3/aBaTh COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOILICHHS Ha OCHOBE
UH(pOPMALIUU U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHMsl, MyOINYHO MPEICTaBIIATh
pe3ynbTaThl IIPOCKTHOM MM HMCCIIEIOBAaTEIbCKONW JACATENBHOCTH, IIPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh U3yUEHHbIN MOHATHHHBIN anmapaTt u3y4yaemMoro paszena (pU3nKd 1 COIPOBOXKAATh
BBICTYIUICHHE NPE3CHTAlMEH ¢ y4ETOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.
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