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IHosicHuTEIbHAA 3aIIUCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIero 0Opa3oBaHMs COCTaBJieHA Ha OCHOBE
MOJIOKEHUH W TpeOoBaHMH K pe3yapTaraM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTelbHOM mporpammel, npeactaBieHHBXx B PI'OC OO0, a takke ¢ yu€Ttom QeneparbHON
paboueii mporpammsbl BoctiuTanus 1 KoHmenmu npenogaBatust yaeoHoro npeamera «Du3ukay.

Copepxanue  mporpamMmbl [0 (U3MKE  HalpaBleHO  Ha  (OpMUpPOBaHUE
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH OOyYarolMXCS M OpraHu3aliio W3y4eHHs (QU3MKH Ha
NeSITEIbHOCTHOH OcHOBE. B mporpamme mno ¢usuke y4uTHIBAIOTCS BO3MOYKHOCTU Y4eOHOTO
npeamera B peanusanuu  TpedboBanuit ®I'OC OOO K T1IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yiabTaTaM  OOy4deHMs, a  TakkKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha yPOBHE OCHOBHOTO 00111€r0 00pa3oBaHMUsl.

[IporpamMma nmo Qu3uke ycTaHaBIMBACT pacHpelesieHne ydyeOHOro MaTrepuajia Mo rojaam
oOydeHust (1Mo Kjaccam), TMpeJiaraeT MPUMEPHYIO TMOCIEAOBATEIbHOCTh HU3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJIEpKaHus U yu€Te BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.

[Iporpamma no ¢usuke pa3paboTaHa C IeJbI0 OKa3aHHUSI METOANMYECKON MOMOIIN YUUTEII0
B CO3JIaHUH paboyeil MporpaMMebl o y4eOHOMY IIPEIMETY.

du3zurKa SBISIETCS CUCTEMOOOPA3YIOIINM JJIsl €CTeCTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMHEH,
Ouosorueil, actrpoHoMueil u usndeckoit reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpefocTaBisieT HauOolsiee sCHble 00pasllbl MPUMEHEHUS HAy4yHOTo MeToja
MO3HAHUS, TO €CTh croco0a MOJydeHHsI TOCTOBEPHBIX 3HAHUM O MUpE.

OnnHa w3 TJIaBHBIX 3a7a4 (PU3UYECKOTO 00Opa3oBaHUS B CTPYKType oOmiero oOpazoBaHHs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHON TI'PAMOTHOCTH M MHTEpeca K HayKe Yy
00ydJaronuxcs.

WN3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpeAnosaraeT OBJAJCHHE CICAYIOIINMHU
KOMITETEHTHOCTSIMU, XapaKTepU3YIOIUMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb!
® HAy4YHO OOBSACHATH SBJICHHUS;
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;
® UHTEPIPETUPOBATh JaHHbIC U UCIOJIH30BAaTh HAayYHbIE JTOKA3aTEIbCTBA YIS MOJIYYCHHS
BBIBOJIOB.

Henu wu3yueHuss (U3MKM Ha ypOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS OMpEeNiCHbI B
Konuenuuu npenogaBanus ydyebnoro npeamera «dusmka» B 00pa3oBaTeIbHBIX OpraHU3ALMIX
Poccuiickoit ®enepauuu, peanusyrOlIMX OCHOBHbIE 0O0IIe00pa3oBaTelbHble MPOTPaMMBbl,
yrBepxka€HHON pemenremM Koisermn MunncreperBa mpocsemienus Poccuiickoit @eneparuun
(mpotokon ot 3 gexadbps 2019 r. Ne [TK-4BH).

Heaun n3yyenus GpU3NKu:

e npuoOpeTeHHe MHTEpeca U CTPEMIICHHS] OOYYaIOIIMXCS K HAyYHOMY H3YUEHHUIO MPUPO/IBI,
pa3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTAaBICHUI O HAYYHOM METOJAE I[O3HaHWA U  (QOpMHUpPOBaHHE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYKAIOIIUM SIBIICHUSM;

¢ (QopMHpOBaHHE HAYYHOTO MUPOBO33PEHMSI KaK PE3yJIbTaTa U3yuyeHHsI OCHOB CTPOCHHUS MaTepUH
U GyHAaMEHTAIbHBIX 3aKOHOB (PM3UKHY;

e (QopmHpoBaHUE MPEACTABICHUN O pPoJin GU3UKHU JUIS PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUI;

® pa3BUTHE NPECTABICHUI O BO3MOXHBIX cepax Oyayiel mpodeccnoHaabHOM JeITeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JalbHENIIeMYy O0YyYEHHIO B ’TOM HalpaBJICHHUH.
JlocTikeHre 3THX IieNieil mporpaMmsel 1Mo (HU3MKE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs
o0ecrieynBaeTcsl pelIeHUeM CIIeAYIOIUX 3aAay:

® MpHOOpeTeHHEe 3HAHUI O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBICHUSIX;



® MPUOOpPETCHHE YMEHHUM OIMUCHIBATH M OOBSICHITH (DPU3MUYCCKHE SIBJICHHS C HCIOJIb30BAHHUEM
MOJIyYCHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX PAacYETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (DHU3UUECKUX
MoO/IeJIel, TBOPYCCKHUX U MTPAKTUKO-OPHUCHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHUI HAOJIOAATh MPHPOJIHBIC SBJICHUS W BBIMOJHATH OIBITHI, JTAOOPATOPHBIE
pabOThI ¥ FKCIIEPUMEHTAIBHBIC UCCIICAOBAHMUS C UCIIOIB30BaHHEM H3MEPUTEILHBIX PHOOPOB;

e ocBocHue mpUEMOB pabOThl ¢ HUHpOpMaNMEH (U3MYSCKOTO COACPIKAHMS, BKIFOYAS
HHPOPMAIIMIO O COBPEMEHHBIX TOCTHXKCHUAX (U3UKH, aHAIU3 W KPUTHUYCCKOE OICHHBAHUE
nHpOpMaNnu;

® 3HAKOMCTBO CcO cepamu TPO(HECCHOHATBLHOM NEATEIBHOCTH, CBSA3aHHBIMH C (U3HKOU, U
COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JTOCTHXKCHUAX (PU3NUCCKON HAYKH.

CBS3b C PABOYEN ITPOTPAMMOM BOCITUTAHUSA IITKOJIBI

Peanuzanusi BoCcIMTATENBHOTO MOTEHIMAla YpOKOB (pU3MKU (YPOUHOU JESATENbHOCTH,
ayTUTOPHBIX 3aHATUH B  paMKaX MaKCUMalbHO JIONMYCTUMOM  y4eOHOM  HarpyskH)
IpelycMaTpuBaeT:

- MaKCHMaJbHO€ HCMOJIb30BAaHUE BOCHHUTATEIbHBIX BO3MOXKHOCTEH COJEp>KaHUS YPOKOB
s GOPMHUPOBAHUSA Y OOYYArOIIUXCS POCCUMCKHX TPaJUIMOHHBIX JYXOBHO-HPaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX  LIEHHOCTEH, POCCHUHCKOTO HCTOPHUYECKOTO CO3HAHMSI HA  OCHOBE
HUCTOPUYECKOTO MPOCBEIIEHMS; MOJ00pP COOTBETCTBYIOLIEIO COJEp>KaHUS YPOKOB, 3a/aHuM,
BCIIOMOTATENbHBIX MaTepUasoB, MPOOIEMHBIX CUTYalNi 17151 00CYKICHMUI;

- BKJIIOUEHHUE B COJIEPKaHHE YPOKOB IIEJIEBBIX OPUEHTHPOB PE3YAbTATOB BOCIUTAHUS, X
Y4YET B OIPEIEICHUN BOCIIUTATEIbHBIX 3a/1a4 YPOKOB, 3aHATHI;

- BBIOOp METOJIOB, METOJUK, TEXHOJIOTUM, OKa3bIBAIOIMX BOCIHUTATEIBHOE BO3JEHCTBUE
Ha JMYHOCTb B COOTBETCTBMM C BOCIHUTATEIBHBIM HJEAJIOM, LIEIBI0 M 33aJa4aMH BOCIUTAaHMS,
LEJEBBIMA OPUEHTHUPAMU DPE3YIbTATOB BOCHUTAHMS;, PEAN3ALMIO NPUOPUTETA BOCIIUTAHUS B
Y4eOHOU NIeATeTLHOCTH;

- IPUBJIEYEHNE BHUMAHUS 00Y4aOLIMXCsl K [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
IIPEIMETOB, SIBJICHUH U COOBITHIA, MHULIMUPOBAHUE OOCYKICHUH, BBICKa3bIBAHUI CBOETO MHEHMS,
BBIPAOOTKU CBOET0 JIMYHOCTHOIO OTHOLIEHHS K U3y4aeMbIM COOBITHSM, SBICHUAM, JTHLIAM;

- IPUMEHEHHE UHTEPaKTUBHBIX (QOpM YyuyeOHONH pabOThl — MHTEIJIEKTYaJIbHBIX,
CTUMYJIUPYIOIIMX ITO3HABATEIbHYI0 MOTHBALMIO, WIPOBBIX METOIUK, IUCKYCCHUM, JArOIIMX
BO3MOKHOCTh NPHOOPECTH ONBIT BEJICHHMSI KOHCTPYKTUBHOIO JMAJlora; IpyMNIoBoil paloTsl,
KOTOpas Y4UT CTPOUTh OTHOILIEHHS U JEeWCTBOBaTb B KOMaHJE, CHOCOOCTBYET Ppa3BUTHIO
KPUTHUYECKOIO MBIILIJICHUS;

- noOyxJeHue oOydarommxcsi coOyoJaTb HOPMbI MOBEACHUs, NpaBuia OOIIEHUs CO
CBEpPCTHUKAMM M IME€JarorMyecKMMM pabOTHMKAMH, COOTBETCTBYIOLIME YKJIAJy IIKOJIBI,
YCTaHOBJICHHE U NMOAJEPKKY 100pOrKenaTeIbHONH aTMOC(EpHI;

- OpraHM3alyio0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX O0YJAIOLIUXCS Hal
HEYCIEBAOIMMU  OJHOKJIACCHUKaMH, B TOM 4YHcCI€ C OCOObIMH 0Opa30BaTEIbHBIMU
NOTPEOHOCTAMH, JAIOIIEro OOYYalOUIUMCS COIMAIbHO 3HAUYMMBIA OMBIT COTPYAHHUYECTBA U
B3aMMHOM ITOMOLIY;

- MHMLIMUPOBAaHHE M TMOJICPKKY HCCIIEA0BATENLCKON /eATeNbHOCTH OO0yJaromuxcs,
IUIAHUPOBAHUE M BBINOJHEHUE WHIMBHUIYAIBHBIX W TPYNIOBBIX INPOEKTOB BOCIUTATEIBHOU
HaIPaBJIEHHOCTH.

Pe3ynpTaThl eMHCTBA Y4€OHON M BOCIUTATEIBHOMN AEATEIILHOCTH OTPAaXKEHBI B pasjerne
paboueii nmporpammbl «JIMYHOCTHBIE pe3y/bTaThl M3ydyeHUs yueOHoro mpeamera «dusuka» Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHuUs.



MECTO YYEBHOT O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cucreme oOmero oo6pasoBanus «®Dusmuka» sBISETCS 00S3aTENbHBIM Y4EOHBIM
IIPEIMETOM, KOTOpPbIM BXOAUT B COCTAaB NPEeIMETHOW o00nacTh «EcTecTBEHHO-HAay4YHBIE
MIPEMETHI.

Cpok ocBoeHUs paboyeii nmporpaMmel: 7-9 kinaccel, 3 rojaa

KousinuecTBo yacoB B yueOHOM IIaHe Ha u3ydeHue npeameta (34 yueOHble Heleln)

Knacce KommnuecTBo yacoB B HenE0 KoanuecTtBO 9acoB B roJ
7 xnacc 2 68
8 Kacc 2 68
9 knacc 2 68
Bceero 204




COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. ®du3uka u eé poJsib B IO3HAHNH OKPYKAIOIIEr0 MUPA.

®dusuka — Hayka o npupoje. SBieHns npupoapl. PU3NUECKUe SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeaUUUHbl. M3MepeHue ¢undeckux BeauuuH. Pusznyeckue HpuOOpHI.
[TorpemHocTs n3MepeHnid. MexayHapoHas CHCTEMa €IUHULL

Kak ¢usuka u apyrue ecTecTBEHHbIC HAyKH M3YYalOT MPHUPOIy. EcTecTBeHHO-HAyYHBIN
METOJI IO3HAHUS: HAOIIOJEHHE, IIOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIJBWKEHUE THUIIOTES,
OKCIEPUMEHT 10 TPOBEpPKE THUIOTE3, OObsCHeHHWe HabmogaemMoro sBieHud. OnucaHue
(bMBUYECKUX SBJICHHUI C TTOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnueckue MPUOOPHI U MPOIETypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM U IHU(PPOBHIM
prudopoMm.

Jlabopamopnwie pabomot u onvimol.
Onpenenenre 1EHb! AeEHUS KaJIbl U3MEPUTENBLHOTO Mprubopa.
N3mepenue paccTosHuM.
N3mepenune 00bEMa )KUAKOCTH U TBEPAOTO TEA.
Ornpenenenre pa3MepoB MAIIBIX TEN.
N3mepenune temrepaTypbl NpHU NOMOIIU JKMJIKOCTHOIO TEPMOMETpPAa M JaT4HKa
TEMIIEPATypBI.

6. IlpoBenenue uccienoBaHus Mo MPOBEPKE TMIOTE3bl: JATBHOCTh MOJIETA LIAPUKA,
MYLIIEHHOTO TOPU30HTAIBHO, TeM OOJblle, YeM OOJbIlle BBICOTA ITyCKa.

agrwdE

Pa3nen 2. [lepBoHayanbHbIe CBeeHHsI O CTPOEHHHU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYNbI, MX pa3mepbl. OIBITHI, JOKa3bIBAIOIINE
JMICKPETHOE CTPOCHUE BEIIECTBA.

JIBukenune vactuil BemiecTBa. CBsA3b CKOPOCTU JBMJKEHHUS YacTUI[ C TEeMIEpPaTypOi.
BbpoynoBckoe naBwkenue, auddysus. BzaumoneiicTBue dacTull BelIeCTBA: MNPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOEHHE Ta30B, KUAKOCTEH U  TBEPABIX
(kpuctamuinueckux) Ten. B3auMocBS3b MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSHUSIX U UX aTOMHO-MOJIEKYJISpPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSHHIA
BO/IBL

Hemoncmpayuu.

1. HaGnronenune OpOyHOBCKOTO ABMXKEHUS.

2. Habmonenue nuddysun.

3. Habnionenue siBneHU, 00BACHSAIOMUXCA MPUTSKEHUEM WU OTTAIKHMBAaHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopusie pabomut u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PSIOB (C UCIoNIb30BaHUEeM GoTorpaduit).

2. OnbpITHI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYASPHOTO MPUTSKEHUS.

Pa3znea 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.
Mexanuueckoe IBUKeHHME. PaBHOMepHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpennsisi CKOPOCTh PU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH U BpeMEHHU JBUKEHUSI.



SBnenue uHepuMH. 3aKOH MHEpUMH. B3aumonelcTBue Ten Kak MPUYMHA W3MEHEHUS
CKOPOCTH JBWXEHHUS Tell. Macca kak Mepa MHepTHOcTH Tena. IlmotHocTh BemectBa. CBA3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IUHHIIC 00bEMA BEIIECTBA.

Cuna xak XxapakTepucTtuka B3aumonencTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOLIBIO JUHAMOMETpA. SIBiIeHNE TArOTeHUs U cuia TshkecT. Cua TshKecTH
Ha Jipyrux miaaHerax. Bec tena. HeBecomocts. CrioskeHue cuil, HarpaBI€HHbIX 10 OJJTHOU IPSIMO.
PaBnoaelictByromas cui. Cuiia Tpenus. TpeHue CKOJIbKEHUs U TPeHUe ToKosl. TpeHue B mpupoie
Y TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHM4ecKkoro JBUKEHUS Tena.

N3mepenue ckopocTu NpSIMOIMHENHOTO JIBUKEHUSL.
Habmronenue siBieHMsI HHEPLMH.

Habmonenue n3mMeHeHus: CKopocTy IpU B3aUMOJAECHCTBUH Tell.
CpaBHeHHE Macc N0 B3aUMOJICHCTBHIO TEJl.

. CnoxeHue cuil, HalpaBJIEHHbIX IO OJHOM MPSMOIA.

JIa6opamoprze pabomul u onvimol.

1. Onpenenenue CKOPOCTH PABHOMEPHOTO IBMKEHMS (LIapUKa B KUIAKOCTH, MOAETU
ANEKTPUIECKOTO aBTOMOOWIISI M TaK JIajiee).

2. Ompenenenne CpeaHed CKOPOCTH CKOJIBKEHHWs OpycKa WM HIapHKa 10 HAKIOHHOM
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (AedopMariii) mpyKUHbI OT
MIPUIIOKEHHOMN CHJIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tejia U
XapaKTepa CONMPUKACAIOIINXCA TOBEPXHOCTEN.

ok wnpE

Pa3nen 4. /laBjienue TBEPABIX TeJ, »KHAKOCTEN U ra3os.

JlaBnenue. CriocoObl yMEHBIIICHUS U YBEIMYCHUSA AaBjicHuUs. J[aBiieHne ra3a. 3aBUCUMOCTD
JaBJICHUS ra3a oT 00bEMa, Temrneparypsl. [lepenaua naBneHust TBEPABIMH TEIAMHU, KUAKOCTIMU U
razamu. 3akoH Ilackansa. IIHeBMarnueckne MamMHbl. 3aBUCUMOCTb JABJICHUS JKUJIKOCTU OT
rinyounbsl.  ['mapocratuueckuit  mapamokc. CooOmiaromuecss  cocyabl. [ 'mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmMocdepHoe naBieHue. [IpUymHbI CyllecTBOBaHUS BO3AYLIHOMN
o6onoukn 3emnu. Omeir Toppuuemnmu. M3mepenwe armocdepHoro naBieHUs. 3aBUCHUMOCTH
aTMOc(epHOro JaBjieHHUS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopsl i u3MepeHus
aTMOC(EepHOTO 1aBICHUS.

JleiicTBHE KUAKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuparomas (apxume1oBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BozayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHuUs )KUJIKOCTBIO U Fa30M.

CooOmaromuecs cocyabl.

I'mppaBnuueckuit npecc.

[IposiBnenue nelicTBUsg aTMOC(HEPHOTO JaBICHHUS.

3aBHCHMOCTh BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U
MJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIIEH CHIIbI BECY BHITECHEHHON JKUKOCTH.

8. YcroBue maBaHus TeN: MJIaBaHWE WM MOTPY)KEHHUE Te B 3aBHCUMOCTH OT
COOTHOUIEHUSI TUIOTHOCTEH TeNa U KUIKOCTH.

ocourwhE



Jlabopamopusie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPY>KEHHOU B KUAKOCTh
4acTH Tea.

2. OnpeneneHrue BBITAIKUBAIONICH CHIIBI, ACHCTBYIONICH HA TEJO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BHITATKABAOIIEH CHIIBI, ICHCTBYIOIIEH HA TEJIO B )KHUIKOCTH,
OT Macchl Tena.

4. OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CUIIbI, JEHCTBYIONIEH Ha
TE€JIO B XKUAKOCTH, OT 00bEMA NOTPYKEHHOMN B JKUJKOCTh YAaCTH TEJIA U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHcTpyrpoBaHue apeomeTpa WM KOHCTPYMPOBAaHHUE JIOJKH U OIpEleeHue eé
rpy3010AbEMHOCTH.

Paznes 5. PaGora u MomHoOCTDH. JHEprus.

Mexannueckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: phIyar, 0J0K, HaKIOHHAs MII0CKOCTh. [IpaBuiio paBHOBecus pplyara.
[Ipumenenune npaBuia paBHOBecUs pblyara K Onoky. «3onotoe mpaBuio» MexaHuku. KIIJ|
MIPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas W mnoTeHUuanbHas sHeprud. lIpespaiieHue
OJIHOTO BHJIa MEXaHUYECKOM PHEPTUU B APYTrOi. 3aKOH COXPaHEHUsI SHEPTUH B MEXaHUKE.

emoncmpayuu.

1. Tlpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomot u onvimel.

1. Onpenenenue pabOThl CWIBI TPEHUS TNPU PABHOMEPHOM JBHKEHHH Teja II0
TOPU30HTAJIBHOM MOBEPXHOCTH.

2. UccnenoBanue ycaoBUN paBHOBECHSI phluara.

3. N3mepenue KI1J] HakTOHHOM MJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHCHUSI MEXaHHUYECKOW SHEPTHH.

8 KJIACC

Pasznen 6. TenioBble ABJICHHA.

OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO--KMHETHYECKOW TE€OPUHU CTPOEHHUS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJIeKYJd. OINbIThI, MOJATBEPKIAIONIME OCHOBHBIC IOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH.

Mogenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSTHUH BemiecTBa. Kpucramumueckue u
amopdusie Tena. OOBICHEHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPIBIX TEI HA OCHOBE MOJIOKCHUI
MOJIEKYJIIPHO--KUHETUUECKOH Teopur. (CMauyuBaHME€ M KaOWUIAPHBIE SBJIEHUA. TeIioBoe
pacIIupeHHe U CKaTUe.

Temnepatypa. CBsi3p TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHKEHUS YacTHLL.
Buytpennsis sueprus. CriocoObl UI3MEHEHU s BHYTPEHHEN SHEPruu: Terionepeiaya u COBepIIeHHe
paboTel. Buasl Temionepenaun: TemIONPOBOIHOCTh, KOHBEKIINS, U3TyYCHHUE.

KoanuecTBo TemnoThl. YIelbHas TEINIOEMKOCTL BelllecTBa. TemIooOMeH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBieHune W OTBEpACBaHUE KPHUCTALTMYCCKUX
BEIIECTB. YJelbHasg TeruioTa IuiaBieHus. [lapooOpasoBanue u KoHAeHcauus. VcmapeHue.
Kunenue. VYnenbHas Temnora mapooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATyphl KHUIIEHUS OT
aTMOC(epHOTO IaBICHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIMBA. Y IelbHas TEIJIOTa CrOpaHusl.

[punnuner paboter TemnoBeix aBurareneit KIIJ| temmoBoro asurartens. TemnoBbie
JIBUTATENIM U 3aLUATA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPALLECHUS SHEPTUH B TEIJIOBBIX IIPOLIECCAX.



emoncmpayuu.
Habmoienne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6monenue nuddyzun.
Habmoienue siBIeHMA CMaYrBaHMsI U KaTUJUISIPHBIX SBIICHUH.
Habmroienue TermmoBoro paciupeHust Te.
N3menenue naBneHus ra3a npu U3MEHEHUH 00bEMa M HArpEBaHUU UITH OXJIAXKICHUH.
[IpaBusna usMepeHus TeMIepaTypsl.
Bunael Terionepenayu.
OxmnaxxieHue Ipu COBEPIICHUU PAOOTHI.
. HarpeBanue nipu coBepitieHnr pab0OThl BHEIIIHUMH CUJIAMHU.
10 CpaBHeHuE TEMIOEMKOCTEN PA3INYHBIX BELECTB.
11. HaGmroneHnue KUMEHUSI.
12. HaOmroeHue MoCTOSTHCTBA TEMIIEPATyPhI TTPH TIJIaBJICHUH.
13. Mojenu TEIUIOBBIX ABUTATENEH.
Jlabopamopusvie pabomot u onvimol.
1. OnbIThI IO OOHAPYKEHUIO JEHCTBUSI CHII MOJICKYJISIPHOTO TIPUTSKCHHUS.
2. OmbITH TIO BRIPAIIMBAHHUIO KPUCTAJLIOB IOBAPEHHOM COJIM MJIHM caxapa.
3. OnBITHI 110 HAOTIOACHUIO TEIJIOBOTO PACIIUPESHHUS T'a30B, KHUIKOCTEH U TBEPBIX TEIL.
4. OmnpeneneHue AaBJICHHS BO3IyXa B OaJTOHE IITTPHUIIA.
5. OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJIEHHUS BO3ayXa OT €ro oobéMa u
HarpeBaHUs WU OXJIAXKICHUS.
6. [IpoBepka THUNOTE3bl JIMHEHHOW 3aBHCHMOCTH JUIMHBI CTOJOWKA KUJAKOCTH B
TEPMOMETPUIECKOM TPyOKE OT TeMIepaTyphI.
7. Habmionenue n3MeHeHUs BHYTPEHHEW SHEPTUU Tella B pe3ysibTaTe Teruionepeaadu u
paboTHl BHEITHUX CHIL.
8. HUccnenoBanue sBIICHUsI TETTIOOOMEHA IIPH CMEIIIMBAHUH XOJIOTHOM M TOpsTYEH BOJIBI.
9. Onpenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C
HarpeTbiM METAJUIMYECKUM HUIUHAPOM.
10. Ompenenenue yaenpHOM TETUIOEMKOCTH BEIIECTRA.
11. HccnenoBanue mporecca UCIapeHusl.
12. Omnpenenenue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
13. Omnpenenenue yneabHOM TEIUIOTHI IIABJICHUS JIbA.

CoNok~WNE

Pa3znesn 7. JjekTpuyeckre i MATHUTHBIE SIBJICHUS.

Onektpuzarus Ted. J[Ba poaa sJeKTpUYeCKUX 3apsaaoB. BzammonelicTBue 3apsHKEHHBIX
ten. 3akoH KynoHa (3aBHCUMOCTH CHUJITbI B3aUMOJCUCTBUS 3aPSKEHHBIX TEIl OT BEJIMYMHBI 3apsI0B
U PAcCTOSHUS MKy TeTIaMH).

Dnekrpuyeckoe nose. HanpsxéHHoCTh 3nekTpuyeckoro noss. [IpuHuun cyneprno3unuun
ANEKTPUYECKHUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsjioB. DJIEMEHTApHbIM deKTpuueckuid 3apsia. CTpoeHue
atoMa. [I[poBOJIHUKU U TUAJEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUECKOIO 3apsi/ia.

DNEeKTpUYECKUM TOK. YCJIOBHUS CYILIECTBOBAHUS JIIEKTPUUECKOrO0 TOKa. VcTouHuKH
MOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEeKTPUYECKUN TOK B JKUJIKOCTSX U raszax.

Onektpuueckas uenb. Cuna Toka. OieKTpuueckoe HamnpspkeHue. (ConpoTuBIICHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHUBJICHHE BewlecTBa. 3akoH Owma a1 ydacTka Ienu.
[TocnenoBarenbHOE M NapAIIIENBHOE COEAMHEHUE TPOBOHUKOB.

PaGota u MOITHOCTE ANeKTprudecKkoro Toka. 3akoH Jxoyns—Jlenna. DnekTpudeckue nenu
U IOTPEOUTENH IIEKTPpUUECKOi 3Heprun B 0biTy. KopoTKoe 3aMbIkaHue.

ITocTtostHHBIE MarsHuThl. B3anMoJeHCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarunuTHO€e noje 3eMiu U ero 3HayeHue A5 )ku3Hu Ha 3emie. OnbiT Dpcerena. MaruutHoe nojie



3JEKTPUYECKOTO TOKa. [IpuMeHeHne aneKTpOMarHuToB B TEXHUKE. J[eiCTBHE MAarHUTHOTO IOJIS
Ha TPOBOJHHUK C TOKOM. OJIEKTPOJBUTATENb IOCTOSHHOTO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTaTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPaHCIIOPTE.

Oneitel  @apanes. SIBneHue anekrpomarHuTHOM uHAyKuuu. IlpaBuno JleHua.
OnekrporeHepatop. CrocoObl TMOJYUEHUS JICKTPUUYECKON DHEPrHH. DIEKTPOCTAHIIMH Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa pojia SIEKTPUUECKUX 3aps/I0B U B3aMMOICHCTBHE 3apsDKCHHBIX TEJL.
YCTpOoUCTBO U IEHCTBHE IEKTPOCKOTIA.

DNeKTpoCTaTUYECKask MHYKITHSI.

3aKOH COXpaHEHUS ICKTPUIECKUX 3apsI/IOB.

[IpoBOAHMKY U TUDTEKTPUKH.

MoienupoBaHUE CUIOBBIX TUHUN SJIEKTPUYECKOTO MOJIA.

HcToUYHMKH TOCTOSIHHOTO TOKA.

JIeNCTBHS DIEKTPUYECKOTO TOKA.

0. DnexTpuUYecKuil TOK B KUIKOCTH.

11. Ta3oBbIi pa3ps.

12. V3mepeHue CHITBI TOKA aMIIEPMETPOM.

13. M3mepeHue 3IEKTPUIECKOTO HAMPSHKSHHS BOJIBTMETPOM.

14. Peocrtart u Mara3uH CONPOTHUBIICHUN.

15. BzaumonelicTBHE MOCTOSTHHBIX MAaIrHUTOB.

16. MonenupoBaHue HEBO3ZMOXHOCTH pa3/ICJICHUS TIOJIFOCOB MarHUTa.

17. MonenrpoBaHuE MATHUTHBIX [OJIEN TTOCTOSIHHBIX MarHUTOB.

18. OmsIT Dpcrena.

19. MarnuTtHOe 1noJie ToKa. DIeKTPOMAarHurT.

20. JleiicTBME MarHUTHOTO TIOJISL HA TIPOBOJHHUK C TOKOM.

21. DnekTpoaBUTATENH MMOCTOSIHHOTO TOKA.

22. VccnenoBaHue SIBJICHUS AJIEKTPOMArHUTHOM MHAYKIUU.

23. Omnbrter Dapames.

24. 3aBHUCUMOCTb HaIPABJICHUS HHAYKIIMOHHOTO TOKA OT YCIOBHIl €r0 BO3HUKHOBEHHUSI.
25. DnekTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimol.

OnbIThI 10 HAOTIOACHUIO ANEKTPU3ALNU TEJ UHIYKIIHMEeH U IPU CONMPHUKOCHOBEHUU.
HccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOJIS HA TPOBOJAHUKH U JUAJICKTPUKH.
COopka u mpoBepKka padOoThI JEKTPUUECKOH 1IETIH MOCTOSTHHOTO TOKA.
W3mepenue u perynupoBaHHe CUIIBI TOKA.

N3mepenue u perynupoBaHue HAPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
PE3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE.

7. OnpIThI, JI€MOHCTPUPYIOIIME 3aBHUCUMOCTH  AJIEKTPUYECKOTO  COMPOTUBIICHHUS
MIPOBOJIHHKA OT €r0 JJIMHBI, IUIONIAIN MMONEPEYHOI0 CEUEHUs U MaTepuaa.

8. IIpoBepka nmpaBuia CIOKEHUS HAMPSHKEHUH MPH MOCTIEI0BATEIbHOM COSAMHEHUN IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuia Al CHIIBI TOKA MPU MaPATIEIbHOM COSMHEHUH PE3UCTOPOB.

10. Ompenenenue pabOTHI AMEKTPHUUECKOTO TOKA, UAYIIETO YepPe3 PE3UCTOP.

11. OmpeneneHue MOIIHOCTH AIEKTPUIECKOTO TOKA, BBIZCNIEMOMN Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HAMPSKEHUS
Ha HEH.

13. Ompenenenue KI1/] narpesaresns.

14. HWccnenoBaHue MarHUTHOTO B3aMMOACHCTBHSI IOCTOSTHHBIX MAarHUTOB.

RoOoo~No~wbE
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15. M3y4yeHne MarHUTHOTO IOJISi MOCTOSHHBIX MarHUTOB NPH WX OObEIMHEHUU U
pa3feIcHUN.

16. HccnenoBanue AEHCTBHS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpiTbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTyLIKU C TOKOM
Y MarHuTa oT CUJIbl TOKa M HaIllpaBJICHUS TOKA B KaTYIIKE.

18. M3ydeHue neiicTBUS MarHUTHOTO TIOJISI HA TPOBOTHHUK C TOKOM.

19. KoncrpymnpoBanue 1 u3y4eHne pabOThI AJIEKTPOIBUTATES.

20. Uzmepenune KI1J] anexTponBUTaTebHON yCTAHOBKH.

21. OnbITHI IO UCCIICAOBAHUIO SIBICHUS 3JICKTPOMAarHUTHON MHIYKIIUU: UCCIICIOBAaHUE
M3MEHEHUN 3HaYCHUS U HAlIPaBJICHUSI UHAYKLIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHHA.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBI)KEHMS. PaBHOMepHOE NpsMOJIMHEWHOe JBWXKeHHE. HepaBHOMepHOE
npsiMoJinHeiHoe JBrkeHue. CpelHsisi U MIHOBEHHas CKOPOCTh Tela P HEPaBHOMEPHOM
JBIKCHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMosTMHEHOE ABMxkeHne. CBoOoHOe najieHne. OMbIThI
lanunes.

PaBHOMepHOE nMBIKEHME IO OKpYykHOCTU. [leprnoa m yactora oOpamenus. JInneliHas u
YIJIOBasi CKOPOCTH. LleHTpocTpeMHUTENBHOE YCKOPEHHE.

[IepBoiit 3akoH HbroTona. Bropoit 3akon Herotona. Tperuit 3akon Herotona. [IpnHnmn
CYIIEPITO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cuiia TPEHUs CKOJILKEHHUS, CHJIAa TPEHHS
MTOKOs1, PYTUE BUABI TPEHUSI.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHe CBOOOJHOTO MaeHUs.
JBmxenue mianet BOkpyr CouHia. [lepBas kocMuueckasi ckopocth. HeBecOMOCTh 1 eperpy3Ku.

PaBHOBecue maTepuanbHOM TOUKH. AGCOTIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpanieHus. MomMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse tena. M3menenne umiyibca. UMmynbe cuiibl. 3aKOH COXPAHEHHUS! UMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanuyeckasi pabota U MOLIHOCTh. PaboTa cuil TsKecTH, ynpyroctu, TpeHus. CBs3b
sHepruu U pabotel. [loTeHumanbHas SHEPrusi Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas sHeprus cxaror npyxuHbl. Kunetnueckas sneprus. Teopema 0 KUHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUsI MEXaHUYECKOW SHEPIUH.

Hemoncmpauuu.

1. HabnromneHne MEXaHMYECKOTO JBM)KEHHSI Tela OTHOCUTENFHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHHUE MyTel U TPACKTOPU ABMKEHHUS OJHOTO M TOTO K€ Tela OTHOCHUTEJIBHO
Pa3HbIX TEJ OTCUETA.

3. M3mepeHune cKOpOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JABIKEHUS.

4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUYKCHHUS.

5. HabGnronenue nBU>KeHUs Tela 1Mo OKPY>KHOCTH.

6. Habmonenue MexaHU4eCKHUX SIBIICHUH, MPOUCXOIAIINX B cUcTeMe 0Tcuéra «Tenexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENILHO KaOMHeTa (PU3MKH.

7. 3aBUCHMOCTbH YCKOPEHHMSI TeJla OT MacChl TeJa U ACUCTBYIOIIEH Ha HErO CUIIBI.

8. Habmronenue paBeHCTBa CUIT ITPHU B3aUMOJCHCTBHUH TE.

9. N3meHeHue Beca Tema MPU YCKOPEHHOM JIBUXKEHUU.

10. Ilepenmava ummynbsca Mpu B3aUMOJCHCTBUH TEJ.

11. TIpeoOpa3oBaHUs YHEPTUH TP B3AUMOICHCTBUH TEIL.

12. CoxpaHeHHe UMITyIIbca TIPU HEYITPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyIIbca IPU aOCOTIOTHO YIIPYroM B3aUMO/ICHCTBHUU.



14. HaGmroneHne peakTUBHOTO JBUKEHUSL.

15. CoxpaHeHue MEXaHHUUECKOM PHEPIUH IIPU CBOOOAHOM NAJACHUH.

16. CoxpaHeHHne MEXaHUYECKOW SHEPTUH MPH ABWKEHUHU TeJla MO JeHCTBUEM MPY>KUHBI.

Jlabopamopusie pabomot u onvimol.

1. KonctpyupoBanue TpakTa Uil pasroHa M JaJbHEHWIIEr0 paBHOMEPHOTO JIBH)KECHUS
LIapyKa WU TEJIEKKH.

2. Ompenenenne cpenHeil CKOPOCTH CKOJIBKEHHs OpycKa WM JIBUKCHHS INApHKa IO
HAaKJIOHHOH IIJIOCKOCTH.

3. Onpenenenne yCKOpeHHs Tella NPU PABHOYCKOPEHHOM JBIDKEHHHM IO HAKJIOHHOU
IIJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBUJKEHUU 0€3
HA4aJIbHOM CKOPOCTH.

5. IIpoBepka runoTesbl: eciau Ipyu paBHOYCKOPEHHOM JIBUJKEHUHU 0€3 Ha4aJIbHOM CKOPOCTH
IyTH OTHOCSATCA KaK P HEYETHBIX YHCET, TO COOTBETCTBYIOUINE MPOMEXYTKH BPEMEHHU
OJINHAKOBBI.

6. HccnemoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT CHIJIBI HOPMAaJIbHOTO
JTABJICHHUS.

7. Onpenenenue korpduueHTa TPEHUS CKOJIbXKEHHUSL.

8. Ompenenenune KECTKOCTH MPYKUHEI.

9. Ompenenenne pabOTHI CHIBI TPEHUS TPH PAaBHOMEPHOM JBIDKEHHHM Tejia TI0
TOPU30HTAIIBHOM TOBEPXHOCTH.

10. Ompenenenne pabOTHI CHIIBI YIPYrOCTH TPU TOIBEME TPy3a C HCIOJIb30BaHUEM
HEMO/ABUYKHOTO U MOABM)KHOTO OJIOKOB.

11. M3yueHue 3aK0OHA COXPAHEHUS YHEPTHUU.

Paznen 9. Mexannveckue Koj1e0aHUsI U BOJHBI.

KonebatenpHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAaHMIA: MEPHOJ, 4acToTa,
aMIUIUTyJa. MaTeMaTu4eckuii ©W TPYKMHHBIA MaATHUKH. [IpeBpailieHuMe >SHeprum mpu
KoJie0aTeIbHOM JBUKCHHH.

3aryxaromue kosnebanus. BoiHyxaennbsle konebanus. Pezonanc. Mexanuueckue BOJIHBI.
CpoiicTBa MexaHM4ecKuX BOJIH. [Ipo1oyibHbIE U MONepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTb
e€ pacpocTpaHeHus. MexaHu4ecKre BOJHBI B TBEPIOM Telle, CEHCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTB 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. IHpa3Byk u yiabTpa3ByK.

Jemoncmpayuu.

Habmonenue xosiebanuii Tei noja ASHCTBUEM CUIIBI TSHKECTH M CUJIBI YIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTU U Ha MIPYXKHUHE.

Habmronenue BIHYKICHHBIX KOJIeOaHUN U pe30HaHca.

Pacmipoctpanenue npooabHBIX U IOTIEPEUHBIX BOJH (Ha MOJIEIH).
Habmroenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHUYecKUii pe30HaHC.

Jlaﬁopamopnbte paoomwt u onvimol.

1. Onpenenenue 4acTOTHI U NIepHOa KOJIeOaHUH MAaTeMaTHYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEPUOJIa KOJIeOaHHH MPYKUHHOTO MasATHHKA.

3. HccrnenoBanue 3aBUCUMOCTH TEpHOJa KOJIEOAHUN MOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. UccnenoBanue 3aBHCHUMOCTH TEepHOAa KOJeOaHUH MPY>KHUHHOTO MasTHUKA OT MacChl

ok owihRE

rpysa.

5. IlpoBepka He3aBMCHMOCTU TepHoja KojeOaHWH Tpy3a, HOJABEIIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnmbITH, JAEMOHCTPHUPYIOIIME 3aBHUCUMOCTh Ilepuoja KoJiebaHUM MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a M )KECTKOCTHU MPYKUHBI.



7. V3mepenue ycKOpeHus: CBOOOHOTO TaICHHS.

Pazznen 10. DjeKTpoMarHuTHOE 1M0J1e M 3J1eKTPOMArHUTHbIE BOJIHBI.
DNIEeKTPOMarHUTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX

BOJIH. [IIKkana 31eKTpOMarHUuTHBIX BOJIH. MCIIOIB30BaHNE IIEKTPOMArHUTHBIX BOJIH U1 COTOBOM

CBs3H.

DnexTpoMarHuTHas npupojia ceeta. CKkopocTh cBeTa. BoiaHOBbBIE CBOlCTBA CBETA.
Jemoncmpayuu.

1. CpoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.

2. BoyHOBBIE CBOICTBA CBETA.

Jlabopamopubvie pabomot u onvimol.

1. VI3yyeHue cBOWCTB IEKTPOMArHUTHBIX BOJH C IOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3zgen 11. CBeroBbIe IBJICHUA.
JlygeBas mojaens cBera. Mctounwku cBerta. [IpsMonmHEWHOE pacnpoCTpaHEHUE CBETa.

3armenus Comnnna u JIynsl. Otpakenue cBera. [lnockoe 3epkaiio. 3aKOH OTpaKEHHUS CBETA.

[Mpenomiienne cBera. 3akoH mpenomiieHus cBeta. [ToHOe BHyTpEeHHEe OTpaKCHUE CBETA.

Hcmons30BaHue IOJTHOTO BHYTPCHHETO OTPAXKXCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox mydeit B mmuH3e. OnTuueckas cucreMa (poroammapaTa, MUKpOCKOIIa U

Teneckora. ['71a3 kak ontudeckas cucreMa. biIr3opykocTh U TaTbHO30PKOCTb.

Paznosxenue 6enoro ceeta B ciekTp. OnbiTel HotoToHA. Cllo’KeHNE CTIEKTPaIbHBIX IIBETOB.

Jucnepcus cera.

emoncmpayuu.

[IpsimonuHelHOE pacipoCTpaHEHHE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n306pakeHuii B TNIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHYeCcKU CBETOBOI.

Xon mydeid B coOuparolei JmH3e.

XoJ1 ay4yel B pacceuBarolIen JIUH3E.

[Tonyuenue n300paxeHuii ¢ TOMOIIbIO JTHH3.

. [punuun geiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxenue Genoro cBera B CIEKTP.

12. Tlonyuenue 6ena0ro cBeTa MpU CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomot u onvimol.

1. VccnenoBaHue 3aBUCUMOCTH yrila OTPa)KEHHUsSI CBETOBOTO JIy4ya OT Yyriia MaJieHusl.
2. VzydeHue xapakTepUCTUK U300paKeHUs IIPeIMETa B ITIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH YIJla MIPEIOMIIEHHUS CBETOBOTO Jy4a OT YIjia MaJeHus Ha

CoNo~LNE

I'paHULIC «BO3AYX—CTCKIIO».

4. Tlonydenue n300pakeHH ¢ TOMOIIbIO COOUPAIOIIEH TUH3BI.

5. Omnpenenenue HOKYCHOTO pACCTOSIHUS U ONTHUYECKOM CUIIbI COOMPAIOIEH JTUH3HI.
6. OmBITHI IO Pa3I0KEHHUIO OEJI0T0 CBETa B CIIEKTP.

7. OmBITHI IO BOCHIPUATHUIO 1IBETA MTPEIMETOB MPU UX HAOIIOJCHUH Yepe3 I[BETOBBIC

(GUIBTPHI.

Pa3znen 12. KBanTOBBIC IBJICHHS.
OmnsiTel Pezepdopaa u mnaneTapHas Mojenb atoMa. Monenb atoma bopa. Mcnyckanue u

TIOrJIOMICHUEC CBETA aTOMOM. KsanTtsl. JIuneituateie CIICKTPHI.



PagnoaktuBHOCTh. Anb(a-, Oera- u ramma-msnydeHus. CTpoeHHE AaTOMHOTO spa.
Hyxionnas wmopnens atomuoro sapa. HM3oronsl. PanumoaktuBHble mnpeBpauieHus. Ilepuon
[10JIypacnaa aTOMHBIX sIZIEp.

SnepHble peakuu. 3aKOHbI COXPAaHEHUS 3apsiI0BOI0 U MAaCCOBOIO YUCEN. DHEPIUs CBSA3U
aTOMHBIX si7iep. CBsi3b Macchl ¥ 3Hepruu. Peaknuu cunTesa u aeneHus saep. IcTouHuKY sHepruu
ConHua u 3BE31.

SnepHas sHepreTuka. JIeHCTBUS paMOAKTUBHBIX U3IyYEHUH HA KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphpl U3J1y4yeHUs U TOMJIOIIECHHUS.

CrieKTphl pa3au4HbIX I'a30B.

CriexTp Bojopoa.

Habmtonenue TpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOIIUX U3JTy4YEHUH.

. Peructpanus usnydeHus npupoaHbIX MUHEPAJIOB U IPOJIYKTOB.

JIa6opamoprze pabomul u onvimol.

1. HaOnroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyYEHUS.

2. WccnenoBanue TPEKOB: U3MEPEHHUE YHEPTHH YACTHIIBI TI0 TOPMO3HOMY ITyTH (TI0
doTorpadusm).

3. M3mepenue pamquoakTuBHOTO (hoHA.

IHoBTOpHTENILHO-00001IAKOIIM I MOYJIb.

[ToBTOpPHUTENPHO-0000IIAIOITNIT  MOMYJIb TMpEAHA3HAuYeH ISl CHUCTeMaTH3allud U
0000111eHIS TPEIMETHOTO COAEP KAHUSI U OTIbITa IEATEIbHOCTH, IPHOOPETEHHOTO MPU U3YUYEHUHU
BCEro Kypca (pU3UKH, a TakXke JJs MOArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY I10
(dbusuke st 00y4JaromuXxcs, BEIOPABIITUX ATOT YICOHBIN MPEIMET.

[Ipn wu3ydeHMM JAHHOTO MOJIYJS pEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS  BHIBI
NeSTeNbHOCTH, Ha OCHOBE KOTOpPbIX OOecredyuBaeTcsi JOCTHIKEHHE MpPEeIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX Pe3yJIbTaTOB 00y4deHMs, (POpPMUPYETCS e€CTeCTBEHHOHaydHas
IPaMOTHOCTh: OCBOEHHME HAayYHBIX METOJOB HCCIEIOBAaHUS SBJICHUI NPUPOJIBI U TEXHHKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATH (PU3NUECKUe SBICHUS, IPUMEHsS OJyYeHHbIE 3HAaHUS, PEelIaTh
3a/lauM, B TOM YHCJI€ KAUeCTBEHHBIEC U SKCIIEPUMEHTaJIbHbIE.

[IpuHIMNHATBEHO AEATEIbHOCTHBINA XapaKTep JaHHOTO pa3jelia peau3yercs 3a CuéT Toro,
4yTO 00y4arorecs BRIMOIHIIOT 3aJaHtsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HaHUN PaclO3HaBATh U HAYYHO OOBICHITH PU3NUECKUE SIBICHUS
B OKpY)Karolllel Mpupojie v MOBCEAHEBHOM KU3HU;

WCII0JIb30BaTh HAay4YHbIE METOJIbI UCCIeI0OBaHUS (GU3NYECKUX SBJICHUM, B TOM YUCIE IS
MIPOBEPKU TUIOTE3 U MOTYyYSHUS] TEOPETUUYECKUX BBIBOJIOB;

0OBSACHATH HAYYHBIE OCHOBBI HAUOOJIEE BAXKHBIX JJOCTHKEHHUH COBPEMEHHBIX TEXHOJIOTHIA,
HampuMmep, MPaKTUYECKOT0 UCTIOIb30BAHUS PA3IUUHBIX HCTOYHUKOB SHEPTUM HAa OCHOBE 3aKOHA
MIPEBPALIECHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB SHEPTUU.

ok whE



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Wzyuenne pu3uku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS HAPABJICHO HA
JOCTH)KEHUE TMYHOCTHBIX, METAIPEIMETHBIX U TPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.

B pesynbraTe n3ydenus GU3NKM HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus y
oOyyaromerocst OyayT cOpMHUPOBAHBI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTATHl B YaCTH:

1) NaTPHOTHYECKOTO BOCTTUTAHUS

- TIPOsIBIICHHE MHTEPECa K HICTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCUHCKOM (hrU3nIecKoit
HAYKH;

- IEHHOCTHOE OTHOIICHHUE K JIOCTIKEHHSIM POCCHICKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSI:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CY)KICHNUH OOIIECTBEHHO 3HAYMMBIX H ATHYECKUX
npo0JieM, CBA3aHHBIX C TIPAKTUYECKUM MPHUMEHEHHEM JOCTIKEHUNA (DU3UKH;

- OCO3HaHHUE BYKHOCTH MOPAIIbHO--3TUYECKUX PUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHMS:

- BOCTIPUATHE ICTETHYECKUX Ka4eCTB (PU3NYECKON HayKH: €€ TapMOHHYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

- OCO3HaHHE IIEHHOCTH (PU3MUECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA ITO3HAaHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHENIIEN COCTABIISIIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOI JTF0O03HATETFHOCTH, MHTEPECa K HCCIIE0BATENBCKOM eI TeTbHOCTH;

5) hopMupoBaHUsI KYJbTYPbI 3I0POBbSI H IMOLHOHAJIBLHOI0 0J1arOMOJIYYHsI:

- OCO3HaHME IIEHHOCTH 0e30macHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUp€, BAXKHOCTH MPaBUJI 0€301acHOTO NOBEIEHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ 3JEeKTPUUECKUM
U TEIUIOBBIM 000PY/IOBaHHUEM B JOMALITHUX YCIOBUSX;

- chOpMHUPOBAHHOCTh HaBbIKA pe(IeKCHH, PU3HAHUE CBOETO MpaBa Ha OIIUOKY U TaAKOTO
e MpaBa y Ipyroro 4eioBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe B PEeUICHUH IPAKTHUECKUX 33/1a4 (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3aliu, ropojia, Kpas) TEXHOJIOTMYECKON U COLMAbHOM HAIMPaBJICHHOCTH, TPEOYIOIIUX B
TOM 4Hcye U (PU3NYECKUX 3HAHUII;

- UHTEpEC K MPaKTUYECKOMY U3Y4EHHUI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0rH4eCcKOro BOCIMTAHMUSI:

- OpHEHTalUs Ha NMPUMEHEHHE (PU3MYECKHX 3HAHUW JUIsl pelieHwsl 3afad B 00JIacTu
OKpYKaloIlel cpefpl, MIAaHUPOBAHMS MOCTYNKOB M OLIEHKH UX BO3MOXHBIX MOCIEICTBUN s
OKpPY’KaIoIllel Cpeibl;

- 0CO3HAHHE TJI00ATBFHOTO XapaKTepa KOJOTHYECKUX MpoOiieM U MyTel UX perieHus;

8) amanTanuu K M3MEHSIIOIUMCS YCJIOBHSIM COLHAIBLHON M MPHPOIHO# Cpebl:

- MOTPeOHOCTh BO B3aMMOJCHCTBUM MPH BBHINOJHEHHH HWCCIEIOBAaHUI U MPOEKTOB
(buznyecKoil HaMPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

- TIOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO IeATEIbHOCTb;

- MOTpeOHOCTh B ()OPMHUPOBAHMU HOBBIX 3HAHUH, B TOM 4ucie (HOPMYIHPOBaATh UAEH,
MOHATHUS, TUIIOTE3BI O (PU3NUECKUX 0OBEKTaX U SIBICHUSIX;

- OCO3HaHHe Je(PUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 00JaCTH (PU3HKH;

- IJIJAHUPOBAHUE CBOETO Pa3BUTHsI B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUA;

- CTpEeMJICHHE aHaJIM3MpOBaTh U BBIABIATH B3aUMOCBS3M NPUPOABI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PM3NUECKUX 3HAHUM;

- OIICHKAa CBOMX JACUCTBUI ¢ Y4€TOM BIMSIHHS HAa OKPYKAIOLIYIO CPeay, BO3MOXKHBIX
rJ100aJIbHBIX MOCIEICTBUH.



METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynaprare ocBOeHHS TpOrpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomierocst Oyayr cOpMHpPOBaHBI MeTaNpeAMeTHbIEe pPe3yJabTaThl,
BKJIIOUAIOIME [103HABATENILHBIC YHUBEPCAJIbHBIC YUeOHbIC JCHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBUS, PETYIIATHBHBIC YHUBEPCAIbHbIC YUeOHBIC ICHCTBUSI.

Ilo3HaBaTeabHBIE YHUBEPCAJIBHBLIC y‘-leﬁl—ll)le JaeicTBHUA

Ba3oBble oruveckue aeiicTBUA:

® BBISABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

® YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUU, OCHOBAHUS IS 0000IIEHUS
Y CpaBHEHHS,

® BBISABJIATH 3aKOHOMEPHOCTH U IMPOTHUBOPEUMS B pacCMaTpUBAeMbIX (PaKTax, TaHHBIX U
Ha6J'IIO)IeHI/I$[X, OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUSM,

® BLIABJIATE HNPUYMHHO--CJICACTBCHHLIC CBA3U IPU H3YUCHUU (1)I/IBI/I‘I€CKI/IX SIBJICHUN H
IMpOHECCOB, ACIATh BBIBOABI C MUCIIOJIB30BAHUEM ACAYKTUBHBIX U HHAYKTHBHBIX YMOSaKJ'HOLICHI/II\/JI,
BBIJIBUT'aTh I'HIIOTE3bI O B3AUMOCBA3AX q)HSquCKI/IX BCJIIMYHMH,

® CaMOCTOSATENHHO BBIOMpATh CrIOCO0 pelieHus yueOHol pusnueckoi 3ai1aun (CpaBHEHNE
HECKOJIKUX BapHaHTOB PEIICHHs], BBIOOP HamOoJIee MOIXOJSIIETO C YIETOM CaMOCTOSITEIEHO
BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaresbcKue 1eHCTBHS:

® JCITOJIb30BATh BOTIPOCHI KaK UCCIIEA0BATEIbCKAN MHCTPYMEHT TIO3HAHUS;

® [POBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IJIAHY OIBIT, HECTIOXKHBIN (pru3nyeckuit
IKCIIEPUMEHT, HEOOJIBIIOE UCCIIE0BAHUE (PU3UUECKOTO SBJIECHHUS;

® OLIEHMBATh Ha IPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMALIHIO, ITOJTYIEHHYIO B X0J1€
UCCIIEIOBAHUS WM HKCIIEPUMEHTA;

® caMOCTOSITeNhbHO (opMyaupoBaTh OO0OOIEHHWS W BBIBOJABI IO  pe3yjbTaTam
IIPOBEAEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEIOBAHYS;

® [IPOrHO3MPOBATH BO3MOXKHOE JajibHENIIee pa3BUTHE (PU3NUECKUX MPOLIECCOB, a TAKXKe
BBIJIBUI'aTh MIPEIIOI0KEHNS 00 X Pa3BUTUU B HOBBIX YCIOBHIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

® [PUMEHATh DPA3JIMYHBIE METObl, HHCTPYMEHTBl M 3alpochl MpHU IMOUCKE U OTOOpE
MHGOpPMALUY WU JTaHHBIX C YUETOM IPEUIOKEHHON yueOHOH (u3nueckoil 3a1auu;

® aHaIM3MPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX
BUJIOB U ()OPM IPEJICTABICHMUS;

® CaMOCTOSITENIbHO BbIOMpPATh ONTUMAIBHYIO (POpMy mpeiacTaBieHUs UHPOPMALUU U
WUTIOCTPUPOBATh pelllaeMble 3a/1a4l HECJIOKHBIMU CXE€MaMM, AUarpaMMaMu, MHOH rpadukoil u
UX KOMOUHAIMSIMU.

KoMMyHHKaTHUBHBIC YHHBepCaIbHbIe Y4eOHbIe 1eiiCTBUS:

e B XxoJe oOCyxJeHHs yuyeOHOro marepuana, pe3yibTaToB JIAOOPaTOPHBIX PabOT U
IIPOEKTOB 33/1aBaTh BOMPOCHI IO CYLIECTBY OOCYXJaeMOil TeMbl M BBICKa3bIBaTh HJEH,
HalleJICHHbIE Ha pelIeHUe 3a/1auu U MoJijiep KaHue 0J1aroxenaTelbHOCTH OOLIeHNUS;

® CONOCTAaBIATH CBOM CYXJIEHHUS C CYXKJICHMSIMM JAPYIMX YYaCTHMKOB JAMaiora,
oOHapyXHUBaTh pa3IMuUe U CXOJICTBO MO3UIIHIA;

® BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TMCbMEHHBIX TEKCTAX;

e MyOJIMYHO NPEACTABIATh  PE3YyIbTaThl  BBIMOJHEHHOTO  (PU3MYECKOTO  OIbITa
(9KCIIepUMeHTa, UCCIIE0BaHUS, IPOEKTA);

® [IOHMMATh M HCIOJB30BAaTh NMPEUMYIIECTBA KOMAHAHON M MHIMBUAYaJTbHOU PabOTHI
NIPU PELICHUH KOHKPETHOW (hr3ndecKoi npooiemsl;



® [PUHUMATHh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHW30BbIBATH JACHCTBUS IO €€
JOCTHIKEHHIO: PaCIpeNIeNIITh PO, 00CYXAaTh MPOLECCHl U PE3yabTaThl COBMECTHON pPabOTHI,
0000111aTh MHEHUA HECKOJIBKHUX JIFOLEH

® BBLINOJHATH CBOKO YacTh PabOTHI, JOCTHras KAa4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HANPABJIEHUIO U KOOPAUHUPYS CBOU JIEUCTBUA C IPYTUMU YIEHAMH KOMAaH/IbL;

® OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT IO KPUTEPHUAM, CAMOCTOSTEIIHHO
chOpMYIUPOBAHHBIM YIaCTHHKAMU B3aHMMOJICHCTBHS.

PerJIﬂTI/IBHLIe YHUBEPCAJIBLHBIC y‘leﬁﬂble JelcTBUA

Camoopranu3anus:

® BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYAIUAX, TPEOYIONINX IS PEIICHHUS
(bu3nyecKuXx 3HAHUI;

® OpHEHTHPOBATHCS B PA3UYHBIX IMOAXO0JAX NPHUHATHS peIIeHUN (WHIUBUIYaTBLHOE,
MPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUHN TPYIION);

® CaMOCTOSITEJIbHO COCTaBIIATh AJTOPUTM peElIeHUs (PU3MYECKOW 3ajaud WM IUIaHa
UCCIEOBAaHUS C y4ETOM  UMEIOUIMXCS PEecypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh TpeyiaraeMble BapUaHThl PEIICHUH;

® JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPO.Ib, IMOLHOHAIbHBIH HHTEJJIEKT:

® J1aBaTh aJ€KBATHYIO OLIEHKY CUTYallUU U MpeJyiaraTh IUlaH e€ U3MEHEeHHUS,

® OOBACHATH TPHUYUHBI JOCTIXKEHUS (HEIOCTHM)KEHUS) pPE3YyJIbTaTOB IEATEIbHOCTH,
JaBaTh OICHKY MPHOOPETEHHOMY OTIBITY;

® BHOCHTb KOPPEKTHUBBI B JIEATEIHHOCTH (B TOM YHCIE B XOJ BBITIOJHEHUS (PU3HUECKOTO
UCCIIEIOBAHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEILCTB, M3MEHUBIIUXCA CHUTYallHii,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yNIbTATa 1IEJIU U YCIOBUSIM;

® CTaBUTH ceOsl HA MECTO APYroro 4YelioBeKa B XOJ€ CIOpa WU JUCKYCCHHM Ha HayYHYIO
TEeMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY IPYroro;

e Impu3HaBaTh CBOE MpPaBO Ha OWIMOKY MpU pelIeHUH (PU3NYECKHX 3a7ady WU B
YTBEPKIACHUSIX HAa HAYYHbIE TEMbI U TAKOE XK€ MIPaBo JIPYroro.

INPEAMETHBIE PE3YJIbTATDBI

K xoniy obydenus B 7 KJjacce MpeIMETHbIE Pe3yabTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb chOpPMHUPOBAHHOCTH y O0YUAIOMINXCS YMEHUH:

® UCMONb30BaTh TNOHATUA: (U3MYECKHUEe W XHMUYECKUE SBJICHHS, HaOI0/IeHue,
AKCHEPUMEHT, MOJIeIIb, TUIIOTE3a, AUHUIIBI (PU3HUUECKUX BEIMYUH, aTOM, MOJIEKYa, arperaTHbie
COCTOSIHUSL  BemlecTBa (TBEpAOE, KUAKOe, razoo0pa3HOe), MeXaHHM4eCKOe JIBHKEHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHs, PaBHOACUCTBYIOIIAs CHIIA,
nedopmarus (ynpyras, MaacTHueckas), HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

e paznuyath ABIeHUS (MU dy3us, TEIIOBOE IBMKEHUE YaCTHUI] BEIIeCTBA, pAaBHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE JIBU)KEHHE, NHEPLUS, B3aUMOJICHCTBUE TN, PABHOBECUE TBEPABIX TE
C 3aKpEIUIEHHOM OChIO BpalleHUs, Tepeada JaBjaeHusl TBEPAbIMU TEIAMHU, )KUJKOCTSIMHU U ra3amu,
aTMocdepHOe JaBJeHHe, TUIaBaHKe Tell, IPEeBpalleHUs MEXaHUYECKOW SHEePTUH) M0 OMUCAHUIO UX
XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE;

® pAacCIO3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (DU3MUECKUX SBICHHUI B OKPYKAIOIIEM MHpE, B
TOM YHclie (pU3ndecKue sIBJICHUS B MPUPOJIC: MPUMEPHI IBUKEHHS C Pa3IMYHBIMU CKOPOCTSAMU B
KUBOW M HEXKUBOW TMpuUpOJe, ACHCTBUE CUJIBI TPEHUS B NPHUPOAEC M TEXHUKE, BIMSIHUE
aTMoc(hepHOTo 1aBJIeHUS Ha )KUBOM OPraHu3M, IJIaBaHUe PHIO, phIYard B TeJIe YeJI0BeKa, IPHU STOM



MIEPEBOAUTH MPAKTUYECKYIO 3a/auy B YUE€OHYIO, BBIICIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN)
(bU3NIECKUX SBICHUN;

® OIMCHIBAaTh U3y4YECHHBIEC CBOICTBA TeN U (PU3NUYECKHE SABICHHS, UCTIOJIB3Ys (hU3nYecKue
BEIMYUHBI (Macca, 00bEM, INIOTHOCTH BELIECTBA, BPEMSI, ITyTh, CKOPOCTb, CPEIHSS CKOPOCTb, CHIIA
YIPYroCTH, CUJIa TSHDKECTH, BEC T€Ja, CUJIa TPEHUs, JAaBiieHUe (TBEPAOTO Teja, XKUAKOCTH, rasa),
BBITAJIKMBAIOIIAsl CUJa, MEXaHU4eckas pabdoTa, MOILIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(QQHIMEHT MOJE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKas M MMOTCHIMAIbHAS SHEPTHUS ), IPU
OTMCAHUH TPABUIIBHO TPAKTOBATH (DU3UUYECKHIA CMBICIT HCIIOJIb3YEMbIX BEJTMUNH, HX 0003HAUCHHS
W eIUHUIBI (PU3MYECKUX BEJIMYHMH, HAXOAUTH (DOPMYIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTMMHU BEIUYMHAMH, CTPOUTH I'PAQHUKH HW3YYEHHBIX 3aBUCHUMOCTEH (H3UUIECKUX
BEJINYUH;

® XapaKTepu30BaTb CBOWCTBA TeJ, (PU3MUECKUE SIBJICHUS M IPOLECCHI, MCIOJIb3YS
MpaBUJia CIOKEHUS CUJ (BIOJIb OJTHOM MpsAMOi), 3akoH ['yka, 3akon [lackans, 3akoH Apxumera,
MpaBWJIO paBHOBecHs phluara (0Ji0ka), «30J0TOE MPaBUIO» MEXAHUKH, 3aKOH COXpaHEHMUS
MEXaHUYECKOM 3HEpPIHH, IIPU 3TOM J1aBaTh CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €T0
MaTeMaTH4eCKOE BhIPAXKEHUE;

e OOBACHATH (PU3MYECKHE SBJICHUS, NPOILIECCHl U CBOICTBA Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyallUl MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIATh MPUUMHHO-
-CIICICTBEHHBIE CBSI3M, CTPOHUTH OOBSICHEHWE W3 1-2 jormveckux maroB ¢ omopoil Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3UUECKUX SIBJICHUM, (PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pemath pacu€THBIC 3amaudl B 1-2 JEHCTBUS, HWCHONB3YysSd 3aKOHBI W (OPMYIIBI,
CBsI3bIBAIOIIME (PM3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 33/1a4M 3alIMChIBATh KPAaTKOe
yCIIOBUE, TOJICTaBISATh (U3NYECKHE BEIMYUHBI B (POPMYNBI U MPOBOJUTH PacUEThl, HAXOIUTH
CIpaBOYHbIE JaHHbIE, HEOOXOJUMbIE Ui pEHIeHHs 3a/1ady, OICHUBATh PEATMCTUYHOCTh
MOJTYyYeHHOUN (HPU3UIECKOMN BEITMYHMHBIL;

® pacro3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXHO PpEIIUTh MPU MOMOLIM (U3HUYECKUX
METO/IOB, B OIMCAaHUHM HCCJEIOBAaHUS BBIICIATH IMPOBEPSAEMOE MPEANOJoKeHHEe (THIOTE3Y),
pasnuyaTth ¥ HUHTEPIPETHUPOBATH MOJYUYEHHBIM pe3yibTaT, HAXOAWTh OIIMOKUA B XOJE€ OIBITA,
JIENIaTh BBIBOJIBI IO €0 PE3yJIbTaTaM;

® TIPOBOJUTH OMBITHI MO HAONIOIECHUIO (PU3UUECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB
Ten: GopMyIupOBaTh MPOBEPsSEMbIE MPEINOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pynOBaHus, 3aMIUCHIBATH X0/ ONBITa U (OPMYITUPOBATH BHIBO/IBI;

® BBLINOJHATH NMPSMBIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MAcChl Tesa, 00bEMa, CUJIbl U
TEMIIepaTypbl C UCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
puOOPOB ¢ YIETOM 3a/laHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® TIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTU OJHOW (PM3UYECKON BEIMYUHBI OT JPYTOH C
WCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IMyTH PAaBHOMEPHO JIBIKYILIETOCS Tea OT
BPEMEHHU JBIKEHHUS Tela, CUJIbl TPEHHUs CKOJbKEHHUs OT Beca Teja, KauecTBa o0OpaboTku
MOBEPXHOCTEW T M HE3aBUCUMOCTU CHJIBl TPEHUsS OT IUIOUIAJAM CONPHUKOCHOBEHHS TeJl, CHUJIbI
YIPYrOCTU OT YAJMHEHHS MPY>KUHBI, BEITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tena
U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT INIyOMHBI, HA KOTOPYIO
MIOTPY’KEHO TEJI0, YCIIOBUI TJIaBaHUs TeJl, YCIOBHM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBATh
B IUIAHUPOBAHUU y4eOHOTO HCCIEeNOBaHMs, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUS,
clefysl TpPeNIOXKEHHOMY IUIaHy, (HUKCHpPOBAaTh pe3ylbTaThl MOJYYEHHOH 3aBHUCHUMOCTHU
(bu3MYecKuX BENUYMH B BHJIE TNPEUIOKEHHBIX TabmuI] U TpaduKoB, AeNaTh BBIBOABI IO
pe3yspTaTaM UCCIIEOBaHMS;

® [POBOJAMTH KOCBEHHbIE€ H3MEPEHUs (HU3UUYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOTO TENla, CHJIa TPEHMSI CKOJIBKEHMSI, TABJICHHE BO3/lyXa, BHITAJIKHUBAIOIIAS
cuiia, JIEHCTBYIOMIAs Ha MOTPYKEHHOE B KHUJIKOCTb TeJO, KOA(P(PUIMEHT MOJIE3HOrO JeHCTBUs



IIPOCTBIX MEXAHMU3MOB), CIIEAys IPEAJIOKEHHON WHCTPYKLMUHU: IPH BBIIOIHEHUM H3MEPEHUI
cOOMpaTh FKCIIEPUMEHTABHYIO YCTAHOBKY M BHIYUCIIATH 3HAYEHUE NCKOMOM BETUYMHBI;

e coOmOAaTh TMpaBWiIa TEXHUKH O€30macHOCTH mpu paboTre ¢ J1abopaTopHBIM
obopynoBaHueMm;

® yKa3plBaTh MPHUHLUIBI JACUCTBUS TNPHOOPOB M TEXHHUUYECKHUX YCTPOHCTB: BECHI,
TEPMOMETpP, JAMHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapoOMeTp, pbluar, MOJABWXKHBIA U
HENOABUKHBIN OJ0K, HAKJIOHHAs MJI0CKOCTb;

® XapakTepu30BaTb MPUHLMIIBI JEHCTBUS H3YYEHHBIX HIPUOOPOB M TEXHUUYECKHUX
YCTPOICTB C OMOPOH Ha MX OMMCAHUS (B TOM 4YHMCIIE: MOJIIUIHUKH, YCTPOMCTBO BOAOIIPOBOAA,
TUIPaBIMYECKUN IIPEecC, MAHOMETP, BBICOTOMEp, MOPIIHEBONH HACOC, apeoMeETp), HCIONb3Ys
3HaHUSI O CBOWCTBaX (U3UYECKUX SBICHUA U HEoOXOoAWMbIe (U3HYECKHE 3aKOHBI |
3aKOHOMEPHOCTH;

® NPUBOJUTH NpHUMEPHl (HAXOIUTh HH(QOPMALMIO O NpUMepax) MPaKTHYECKOrO
UCIO0JIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOM >KM3HM JJIsi oOecreueHus: Oe30MacHOCTH
npu oOpaleHuH C NpudopaMM M TEXHUUYECKUMM YCTPONCTBAMH, COXpPaHEHHs 370pOBbS U
coOII0ICHNS HOPM 3KOJIOTMUECKOT0 TIOBE/ICHHUS B OKpYXKalollel cpee;

® OCYILECTBIATH OTOOpP HCTOYHUKOB HHGpopManuu B HHTepHeTe B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM U TyTEM CpaBHEHUS Pa3IMYHBIX
HCTOYHUKOB BBIJIENATh MHPOPMAIUIO, KOTOPas SBJISETCS MPOTUBOPEYMBOM MM MOMKET OBITH
HEJIOCTOBEPHOM;

® JICMOJIb30BaTh MPHU BHINOJHEHUH YUE€OHBIX 33JaHUHM Hay4dHO--TIOMYJSPHYIO JTUTEPATypy
(bu3MYECKOTO COJEep)KaHUs, CIPAaBOUYHbIE MaTepuaibl, pecypcbl ceth WHTepHeT, BialeTh
npuéMaMi KOHCIEKTHpPOBAHHUS TeKCTa, MpeoOpa3zoBaHus WHGOpMAlUU U3 OJHOW 3HAKOBOMU
CHCTEMBI B APYI'YIO;

® CO03/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HCTOYHHUKOB MH(pOpManUU (PU3NYECKOTO COAEPIKaHUs, B TOM 4Hcie MyOIUYHO JeNaTh KpaTKue
COOOLIeHUA O pe3ylbTaTaXx MPOEKTOB MM Y4eOHBIX HCCIENOBaHWM, NMPH 3TOM TI'PaMOTHO
UCIOJb30BaTh U3Y4YEHHBIH MOHATHHHBIA anmapar Kypca (pU3HMKH, CONPOBOXKIATH BBICTYIUICHHUE
MpEe3EHTALNEH;

® [IpY BBHIIOJHEHUHU Y4EOHBIX MPOEKTOB M UCCIENOBAaHUN pacnpeiesTb 003aHHOCTHU B
IpyIIe B COOTBETCTBUHU C IOCTaBJICHHBIMHU 337]a4aMH, CJICAUTh 3a BHIIIOJHEHUEM IIJIaHA AEHCTBUH,
aJIeKBaTHO OLCHMBATh COOCTBEHHBIM BKJIQJ B JEATENBHOCTh TIPYIIbI, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMOJEHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOLIUX.

K xoniy obydenus B 8 kJjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH y O0YUAIOIINXCS YMEHUH:

® JCMOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBHKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAITNYECKHE U aMOp(HBIE Tela, HACHIIIEHHBIH
Y HEHACHIIICHHBIA Tap, BIAKHOCTh BO3AyXa, TeMIepaTypa, BHYTPEHHsISI DHEPIHsl, TEMJIOBOM
JIBUTATENb, JJIEMEHTAPHBIM SJICKTPUUYECKUN 3apsifl, SJIEKTPUYECKOE I0Jie, MPOBOJHUKU U
TUDTIEKTPUKH, TOCTOSTHHBIN MEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3nuyaTh SBIEHHs (TEIJIOBOE pacCIIMpeHHe M CKaTHhe, Teronepenada, TEIIOBOE
paBHOBECHE, CMauMBaHWE, KAaNMWULSIPHbIE SBICHHs, HCHapeHue, KOHACHCAllWs, IUJIaBICHUE,
KpUCTaIM3alus (OTBEpAEBaHUE), KUIIEHHE, Tervionepeaaya (TerionpoBOAHOCTh, KOHBEKIIUS,
W3Iy4eHHUE), DIEKTPHU3AIUs TeN, B3aUMOJICHCTBHE 3apsiioB, ACHCTBHS DIEKTPHUECKOTO TOKa,
KOpPOTKO€ 3aMblKaHUE, B3aUMO/IECTBUE MAarHUTOB, AEHCTBUE MArHUTHOTO IOJISl HAa MPOBOJIHHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHAYKIMS) MO OMHCAHUI0 UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (UZUYECKOE SBIICHUE;

® pAaCIIO3HABATh MPOSIBIIEHUE U3YUYEHHBIX (DU3MUECKUX SBICHUI B OKPYKAIOIIEM MHpE, B
TOM urcie GU3NIeCcKUe IBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSHKEHHE U KalTUJUIIPHBIC SIBIICHUS



B IIPUPO/JIE, KPUCTAIUIBI B IpUpoe, nznydenue ConHIla, 3aMep3aHre BOAOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHue pOChl, TyMaHa, UHEs, CHETa, IEKTPHUECKHUE SIBJICHUS B aTMOC(epe, JEeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMiIH, Jpeid MOJIOCOB, POJIb MArHUTHOTO MOJS IS
KHU3HU Ha 3emuie, MOJIIPHOE CUSHUE, IIPH ATOM NEPEBOAUTH MPAKTHYECKYIO 3a/ady B y4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIE CBOWCTBA (IPU3HAKK) (PU3UUECKUX SIBICHUH;

® OIMCHIBAaTh M3yYCHHBIC CBOICTBA TeN U (PU3MUYECKHE SABIICHUS, UCNIOIB3Ys (Pu3nyecKue
BEJIMYUHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJMYECTBO TETUIOTHI, YIEIbHAS TEIUIOEMKOCTh
BEIIECTBA, YJEJIbHAs TEIUIOTa IUIABJICHUS, YJEJIbHas TEIUIOTa MapooOpa3oBaHusd, yHAeiIbHas
TEIUIOTa CrOpaHWs TOIUIMBA, KOX(P(PHUIMEHT TOJE3HOTO [EHCTBUSA TEIUIOBOW MAIIHHEI,
OTHOCHUTENIbHAsL BIJIAXHOCTh BO3JlyXa, OJJEKTPUYECKUM 3apsij, cujaa TOKa, D3JIEKTPUUECKOe
HaNpsDKEHHUEe, CONPOTHUBIICHWE INPOBOJHMKA, Y/ACIHHOE CONPOTHUBICHHWE BEIIECTBa, paboTa H
MOIITHOCTh AJIEKTPHUYECKOTO TOKA), TPU ONMHMCAHUH NMPAaBWIBHO TPAKTOBATH (PM3UYECKUI CMBICH
WCTIOJIb3yEMBIX BEIHMYUH, 0003HAYCHHS M €AMHUIBI (PHU3UUECKUX BEIMYHMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIMUYMHY C JPYTMMH BEIMYUHAMH, CTPOUTH TPAPHKH
M3YYEHHBIX 3aBUCUMOCTEHN (PH3HMUECKUX BEINIHH;

® XapaKTepHU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS M TPOIECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOKECHUSI MOJICKYJSIPHO--KHHETUYECKON TEOPUH CTPOCHMS BEIIECTBA, MPHHIIUI
CYNEpIO3UINHN ToJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma amns
y4JacTKa Iemu, 3akoH Jlxoyns—JIeHa, 3aKoH COXpaHEeHUsI SHEPTUH, TIPH 3TOM JaBaTh CIIOBECHYIO
(bopMYITHPOBKY 3aKOHA W 3aIIMCHIBATh €r0 MaTeMaTHYeCKOe BBIPAKEHUE,

® OOBACHATH (U3MYECKUE TPOIECCHI W CBOWCTBA TEJN, B TOM YHCIE M B KOHTEKCTE
CUTYallui TMPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISATh MPUYMHHO-CIICICTBEHHBIC CBSI3H,
CTpOHTH OO0BsiCHEHHEe W3 1-2 JOTMYecKMX IIaroB C OMoOpoi Ha 1-2 W3y4eHHBIX CBOWCTBA
(buznyeckux sBIeHUH, HU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

e pemiath pacuéTHble 3amadyud B 2—3 JICUCTBUS, HCIOJB3yS 3aKOHBI U (POPMYIIHI,
CBs3bIBAIOIINE (PM3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUSA 3a/1a4M 3aIIUCBhIBATh KPATKOE
yCIIOBUE, BBISIBJIATH HEJOCTATOK JAHHBIX JJISl PELICHUS 3aJaud, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOXonuMble s €€ pellleHus, MPOBOAUTH pacuéThl M CPAaBHUBATh MOJYYEHHOE 3HAUCHUE
(bu3nyecKoil BEIUYMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO pEIIUTh MPU MOMOIIH (PUIUYECKUX
METO/IOB, HCIIOJIb3Yysl OINHCAaHWUE HCCIEAOBAaHUSA, BBIICIATH MPOBEPSIEMOE MPEINOJI0KEHHE,
OILICHUBATH MPABWIBHOCTH MOPSIIKA IPOBEICHUS UCCIIEOBAHMS, JIeIaTh BHIBOBI;

® TIPOBOJUTH OMBITHI MO HAOIIOACHUIO (GU3UYECKUX SIBICHUN WM (PU3HUECKUX CBOWCTB
Ten (KanwUIsipHbIE SBJICHUS, 3aBUCHMOCTb JIaBJICHHUS BO3[yXa OT €ro o0béma, TemrmepaTypbl,
CKOPOCTH IIpollecca OCTBhIBaHWS M HArpeBaHusl MpPU H3IYYEHUU OT IBETa U3JIydarolen
(mormomaromniei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHs] BOJABI OT TEMIEPaTypbl >KUIKOCTH H
wiomaad e€ MOBEPXHOCTH, JIIEKTPU3allds Tel U B3aUMOJICHCTBUE AJIEKTPUYECKUX 3apsoB,
B3aUMO/JICHICTBHUE TIOCTOSIHHBIX MArHUTOB, BH3yajH3alldsi MAarHUTHBIX TMOJIEW MOCTOSHHBIX
MarHuToOB, JEWUCTBUS MArHUTHOTO TOJsSI HA MPOBOJHUK C TOKOM, CBOICTBA AJIEKTPOMArHuTa,
CBOMCTBA  DNEKTPOJBUTATENss  IMOCTOSHHOTO  TOKa):  (OpMYIHpPOBaThH  IMPOBEpSEMBbIC
MIPEIOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYA0BaHMUSI, ONUCHIBATh XO1 OTIBITA
1 GOpMyYIHUPOBATH BBIBOJIBI;

® BBINOJHATH MPsMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHOMN BIaXXHOCTH BO3yXa,
CHJIBI TOKA, HAIPSDKEHUS C MCIOJIB30BAHMEM AHAIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX
BEJIMYUH, CPAaBHUBATH PE3YNIbTAThl H3MEPEHUH ¢ yUETOM 3a/laHHON aOCOIOTHOM MOTPELIHOCTH;

® [POBOAMUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHON (hPU3MYECKON BEIMUYMHBI OT JAPYroi ¢
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHUBIICHHSI IPOBOJIHUKA OT €r0 JIIHHBI,
TUTOIIA/IM TIONEPEYHOTO CEYSHUS U YIeIbHOTO COTIPOTUBIICHUS BEIIECTBA POBOJHHUKA, CHUIIBI TOKA,
UAYILIEro 4epe3 MPOBOHUK, OT HAIPsHKEHUs Ha MPOBOJAHUKE, UCCIIeI0BAHNE TIOCIE0BATEILHOTO
U MapajuIeIbHOTO COSTMHEHNH POBOAHMUKOB): TUIAHUPOBATh UCCIIEI0OBAHMUE,



coOMpaTh YCTAHOBKY M BBINIOJHITH M3MEPEHHS, CIenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3yabTaThl TOJYYEHHOW 3aBHCHUMOCTHM B BHJE TaOnWI W TpadUKOB, JENaTh BBIBOABI IO
pe3yabTaTaM MCCIeI0BaHMUs;

® MPOBOAMTH KOCBEHHBIE M3MEpEHUs (PU3NYECKHX BENUYHMH (yIeNbHAas TEIUIOEMKOCTh
BEILECTBA, CONPOTHUBIIEHUE IPOBOJHMKA, paboTa M MOILMHOCTb JJIEKTPUYECKOIO TOKa):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh 3KCIEPUMEHTAIBHYI YCTAaHOBKY, CIEAys IMPEAI0KEHHOMN
WHCTPYKIWH, ¥ BBIYUCISATH 3HAYCHUE BEITMUNHBL;

e CoOmIOAaTh TpaBWJIa TEXHUKH O€30macHOCTH Tpu pabore ¢ J1adopaTopHBIM
o0opyoBaHuEM;

® XapakKTepuU30BaTb MPHUHLMIIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOICTB C ONOPOH Ha MX ONUCAHUS (B TOM YMCIE: CUCTEMa OTOIUIEHHS JJOMOB, TUTPOMETP,
mapoBasi ~ TypOuMHA,  aMIEpMeTp,  BOJBTMETP,  CUETUYMK  JJIEKTPUYECKOM  DHEpruu,
AJIEKTPOOCBETUTENIbHBIE ~ NPUOOPHI,  HarpeBaTelbHblE  BJIEKTPONpUOOpHl  (IpUMEpHI),
ANIEKTPUYECKHE MPEJIOXPAaHUTENN, D3JIEKTPOMArHUT, JJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa),
UCIOJIb3YSl 3HAHMSI O CBOWCTBAX (PU3MYECKUX SIBICHUH U HE0OXoauMble (U3HYECKue
3aKOHOMEPHOCTH;

® DpacIlO3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA W M3MEpPUTENbHbIE MPUOOPHI MO
CXe€MaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, dJEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMBbI DJIEKTPUUECKUX
Lenei ¢ nociefoBaTeIbHbBIM M MapajljIeNIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE
0003HaYEeHUSI SJIEMEHTOB AIIEKTPUUECKHX LIETIEH;

® NPUBOJUTH NpHUMEPHl (HAXOIUTH HHGOPMALMIO O TpUMEpax) MPAKTHUYECKOTO
UCIO0JIb30BaHUs (PU3NYECKUX 3HAHHUI B MOBCEAHEBHOM KU3HHU JUIsl oOecrieueHus: 0e30macHOCTH
npu oOpallleHMH ¢ NpUOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbI M
COOJIIOJICHHS HOPM 3KOJIOI'MYECKOT0 NIOBECHUS B OKPYKAIOLIEH cpelie;

® OCYIIECTBJIATh MNOMCK HH(POpMAIMK PU3NIECKOro coaepxanus B IHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUHM U ITyTEM CPaBHEHUS! JONOJHUTENIBHBIX ICTOYHUKOB BBIAEIATh HH(POPMALIUIO,
KOTOpast SIBJIIETCS IPOTUBOPEUNBON MIIM MOXKET ObITh HEJJOCTOBEPHOM;

® 1ICII0JIb30BATh IIPH BHIMIOJIHEHUH YUEOHBIX 33JaHUN HAYYHO --TIOMYJIIPHYIO JINTEPATypy
(GU3MYeCKOro CoAep)KaHus, CHpPaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BiajeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU M3 OJHOW 3HAKOBOM
CHCTEMBI B JAPYI'YIO;

® co3JaBaTb COOCTBEHHbIE IHMCbMEHHBIE W KpaTKHE YCTHblE COOOIIEeHHUs, 0000Imas
MHGOPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM 4MCie MyOIUYHO
IPEJCTaBIATh Pe3yiIbTaThl IMPOEKTHOW WINM MCCIEJOBATENbCKON JEATENIBHOCTH, IPH 3TOM
IPaMOTHO HCHOJb30BaTh W3YyYCHHbIH MOHATHHHBIA amnmapar Kypca (QHU3UKH, CONPOBOXKAATh
BBICTYIIJICHHE TIPe3eHTalueH;

® [IpU BBINOJHEHUH Y4YE€OHBIX IPOEKTOB M HCCIEIOBAaHUNM (PU3MUECKUX IPOLIECCOB
pacrpenesiaTh 00s13aHHOCTH B I'PYIIE B COOTBETCTBUM C MOCTaBJIEHHBIMU 33JauyaMH, CIeIUTh 3a
BBITMIOJIHEHUEM IUIaHa JEHCTBUM M KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHMBATh COOCTBEHHBIH
BKJIJl B JIEATEIBHOCTh TPYIIbI, BbICTPaUBaTh KOMMYHHUKATUBHOE B3aMMOJAEHCTBUE, MPOSBIISI
TOTOBHOCTb pa3peliaTb KOH(MIUKTHI.

K koHIly 0oOyueHust B 9 Kjacce npeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Yy OOyUAIOIIUXCA YMEHHIA:

® JCIOJBb30BaTh TIOHATHUSA: CHUCTEMA OTCUYETa, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOI'0 JABWXKEHHMs, Nedopmanus (yrnpyras, IiacTHUecKas), TpeHHe,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTh U IEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUsl U BOJIHBI,
3BYK, UH(QPA3BYK U YIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJHBI, IIKAJNa JIEKTPOMArHUTHBIX BOJIH,



CBET, OMM30PYKOCTh M JTATBHO30PKOCTbh, CIIEKTPBI MCIYCKAHUS W TOTJIONICHUS, anbda-, OeTa- u
raMma-u3JIydeHus, U30TOIIbI, siIepHas YJHEPTeTHKA,

e paznuyaTh SBICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJWHEHHOE IBUIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABIKEHUE, CBOOOTHOE TIa/ICHUE TEJl, PABHOMEPHOE JBIKCHHE
M0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE IBHKCHHE, KOJEOATEIHHOE JBIKCHUE
(3aTyxaromue ¥ BBIHYXKICHHBIC KOJICOAHHS), pE30HAHC, BOJIHOBOE JIBIDKCHUE, OTPAXKEHHUE 3BYKA,
MPSMOJIMHEHHOE PaCIpOCTPAHCHUE, OTPAKCHHUE W TPEIOMIICHHE CBETa, MOJHOE BHYTpPEHHEE
OTpaXCHHE CBETa, PA3JIOKCHHE OEIOro CBeTa B CHEKTP U CIOKEHUE CIEKTPAIBHBIX I[BETOB,
JMCTIEPCUST CBETA, €CTECTBCHHAS PAJIMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
W3ITyYeHUs1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIHX
JTaHHOE (PU3MUYECKOE SIBJIICHUC;

® pACIIO3HABATh MPOSBIICHUE U3YYCHHBIX (PU3NUCCKUX SBIICHUN B OKpYXKAroIeM Mupe (B
TOM YHclie (PU3UUYECKUE SBIICHUS B IPUPOJIC: MPHIIMBEI M OTJIMBHI, ABWKCHUE IIaHeT COJTHEIHOM
CUCTEMBI, PEAKTUBHOC JBM)KCHHE JKWUBBIX OPraHU3MOB, BOCIIPHSITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJTHBI, IyHAMH, X0, [IBETA TEJI, ONTHYCCKUE SBJICHUS B MIPUPOJIC,
OMOJIOTHYeCKOe JIEHCTBUE BUIUMOTO, VIBTPA(PHUOIIETOBOIO W PEHTICHOBCKOTO H3JIyUCHUH,
€CTECTBEHHBIN PaIMOAKTHBHBIN (DOH, KOCMUYECKHE JIYUH, PATUOAKTUBHOE U3ITydeHUE PUPOTHBIX
MUHEPAJIOB, JCWCTBHE pPaJWOAKTUBHBIX W3JIydeHUH HA OpPraHW3M 4YeJOBEKa), IMPH ITOM
MIEPEBOJIUTH MPAKTHYECKYIO 3a7auy B YUeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH )
(bu3NUecKuX SABJICHUN;

® OIKCHIBATH U3YUEHHBIC CBOMCTBA Te U (PU3MUSCKUE SIBIICHUS, UCTIOIB3YS (PU3NICCKIE
BEJIMYHMHBI (CPEHSS U MTHOBEHHASI CKOPOCTh TeJIa MPU HEPAaBHOMEPHOM JIBMDKCHUH, YCKOPEHUE,
MepeMeNIeHHe, IyTh, YIII0Bas CKOPOCTh, CHJIa TPSHHUS, CHJIAa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOJHOTO TAJCHHS, BEC TeJa, WUMIYJIbC Tela, WMITYJIbC CHIIBI, MEXaHH4Yeckas paboTa u
MOIIHOCTb, TIOTEHIIMATBLHAS SHEPTUs TeJia, MOJHATOTO HaJl MOBEPXHOCTHIO 3eMJTH, MOTCHIIMATIbHAS
SHEPIrusl CKATON TPYKWHBI, KHHETHYECKAsT YHEPTHs, TOJHAs MEXaHUYeCKash SHEPTUs, MEePHOJ U
9JacToTa KoJIeOaHWH, JUTHHA BOJIHBI, TPOMKOCTB 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeIh
MIPEJIOMJICHUS CPEJIbl), TIPH ONTMCAHKMH MTPABMIIBHO TPAKTOBATH (PU3MUYCSCKUN CMBICI UCIIOJIB3YEMBIX
BEJIMYHMH, 0003HAYCHHS M CIUHUIIBI (PU3HUCCKUX BEIIMYUH, HAXOIUTH (DOPMYJIBI, CBSI3BIBAIOIIHE
JTaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTHMMH BEIWYMHAMM, CTPOUTh TIpadUKd H3YUdECHHBIX
3aBUCHUMOCTEH (PU3NYCCKUX BEIMYUNH;

® XapaKTepHU30BaTh CBOMCTBA Tej, (PU3MUCCKUE SBJICHUS U MPOIECCHI, HCIOJIB3YS 3aKOH
COXPAaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIIMIT CYIIEPIO3UIIUN CHJI, TIPHHIIUII
oTHOcHTeIbHOCTH ["aymies, 3akoHbl HbI0TOHA, 3aKOH COXpPaHEHHS HMITYJIbCA, 3aKOHBI OTPAXKCHHS
M TIPEIOMIICHUSI CBETa, 3aKOHBI COXPAHCHHS 3apsOBOTO M MAaCCOBOTO YHCEN IMPH SIACPHBIX
peakimsx, IMpUd 3TOM JlaBaTh CJIOBECHY (OPMYJIHUPOBKY 3aKOHA U 3allUCBIBATh €ro
MaTeMaTHYeCKOE BBIPAKCHHUE;

e OOBACHATH (PU3MYCCKUE IPOLECChI M CBOMCTBA TEJ, B TOM YHCIC M B KOHTCKCTE
CUTYallui TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISITh IPUIHMHHO--CJICICTBCHHBIC CBSI3H,
CTpOUTh OOBACHEHHWE U3 2—3 JOTMYECKHX IIAaroB C OMOpoil Ha 2—3 H3YYEHHBIX CBOICTBa
(bu3HYECKUX SBJICHUH, (PU3MYCCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacyETHBIE 3a/1auu (OTHpPAIOIINecs HAa CUCTEMY U3 2—3 ypaBHEHUH ), HCIIONB3YS
3aKOHBI M (OPMYIIBI, CBSA3BIBAONINE (DU3NUECKUE BEIMYMHBI: HA OCHOBE aHANIM3a YCIOBUS 3a7aun
3aMMChIBaTh KPAaTKOE YCIOBHE, BBISIBIATH HEJIOCTAIOIIME WM U30BITOUYHBIE TaHHBIE, BHIOUPATH
3aKOHBI W (OPMYNbl, HEOOXOJWMBIE MJIs pElIeHUs, MPOBOJAUTH pacuyéThl H OIEHUBATh
PEATUCTUYHOCTD MOTYYSHHOTO 3HaUeHUsI (PU3UUECKOI BEITUYUHBL;

® pacro3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PpEMIUTh MPU TOMOILIU (UIHUECKUX
METOJ/IOB, HWCIIOJIb3Yysl OINHCAHHUE WCCIECOBAHUS, BBIICIATH IPOBEPSEMOE MPEAINOJIOKEHUE,
OIICHUBATh  TMPABUIBHOCTh  TOPSAJIKAa MPOBEACHUS  HUCCIEIOBAaHUS, JelaTh  BBIBOJBI,
HWHTEPIPETUPOBATEH PE3YIbTAThl HAOIIOJCHHUI 1 OTIHITOB;



® TPOBOAMTH OIBITHI MO HAOIIOACHUIO (PU3UUECKUX SBICHUNA WM (PU3UUYECKUX CBOMCTB
Tel (M3y4eHue BTOpOro 3akoHa HploTOHA, 3aKOHA COXpaHEHHs SHEPTHH, 3aBUCHMOCTH MEpPHOAA
KoJIe0aHUN PYKUHHOTO MasiTHUKA OT Macchl rpy3a M KECTKOCTHU MPYKHUHBI M HE3aBUCUMOCTh OT
aAMIUTATYIBI MJIBIX KOJICOAHUM, MPSAMOJIMHEHHOE paclpOCTPAaHCHHUE CBETa, Pa3jioxkeHne OerIoro
CBETa B CIEKTP, U3yYeHUE CBOWCTB M300paKEHUS B TUIOCKOM 3€pKajieé U CBOMCTB M300pakKeHUs
npeaMera B coOmparomiei JruH3e, HaOM0AeHUE CIUIONTHBIX U JIMHEHYAThIX CIIEKTPOB U3TYUEHUS):
CaMOCTOSITEIIEHO COOMpATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000OpyJOBaHHUs, ONUCHIBATH X0/
OTIBITA U €TO PE3YNIbTAThl, (POPMYINPOBATH BHIBOIHI;

® MPOBOAMTH MpPHU HEOOXOJAWMOCTH CEpUI0 NPSMBIX H3MEPEHHH, OMpeAessisi cpenHee
3HAUCHUE M3MEPSEMOI BeTUYHHBI ((POKYCHOE PACcCTOSIHUE COOMPAIONICH JTHMH3BI), 000CHOBBIBATH
BBIOOP crtoco0a u3MepeHust (M3MEPUTEILHOTO TIPUOopa);

® TPOBOAMTH HCCIEOBAHUE 3aBUCHMOCTEH (PH3MUYECKHX BEIWYHH C HCIIOJIB30BAHHUEM
NPSIMBIX M3MEPEHHH (3aBUCHMMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIDKEHHH 0e3
HaYaJIbHON CKOpPOCTH, TepuoJa KoJIeOaHWH MaTeMaTHYeCKOTO0 MasTHHKAa OT JJIMHBI HHTH,
3aBHCHMOCTH YIJIa OTPaKEHHS CBETa OT YIila MajeHUs U yIriia MPeIOMIICHUS OT yriia TMaeHHs):
TUTAHUPOBATh MCCIEOBAHNE, CAMOCTOSITEIIHHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATH PE3yNIbTaThI
MIOJTyYEHHOH 3aBUCUMOCTH (PM3UYECKUX BEITMYUH B BHJIE TAOJIHII U TPa(UKOB, I€IaTh BBIBOJBI 110
pe3yibpTaTaM MCCIeIOBaHHMS,

® TMPOBOAWTH KOCBEHHBIC H3MEpEHHs (PU3MUECKHX BEIHYWH (CpPEemHssl CKOPOCTh M
YCKOpEHHE TeJa MPH PAaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOTHOTO TaIeHUsI, )KECTKOCTh
MPYXHUHBI, KOA((UIUEHT TPEHUS CKOJIbXEHUs, MEXaHW4yeckas paboTa U MOIIHOCTb, 4acTOTa U
Mepro T KOJIeOaHNH MaTEMaTHYECKOTO U MPY)KHHHOTO MasiTHUKOB, ONTHYECKAsI CHIJIa COOMparoIei
JMH3BI, PAJAMOAKTHBHBIN (DOH): TUIAHHPOBATH W3MEpPEHHs, COOMpPATh SKCIEPUMEHTAIHHYIO
YCTaHOBKY U BBITIOJIHATH U3MEPEHUS, CIIEAys MPEaI0KeHHON HHCTPYKIIUY, BBIYUCIIATh 3HAUEHUE
BEJIMYMHBI W aHAJIM3UPOBATH IOJyYEHHBIE PE3YyNbTaThl C YUETOM 3aJaHHOW MOTPEIIHOCTH
U3MEpPEHUI;

e CcoOmomaTh TMpaBWa TEXHUKA OE30MacHOCTH TpH padoTre ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® pa3iIuyaThb OCHOBHBIE NMPU3HAKH HM3YyYEHHBIX (U3MUECKUX MOJEJeil: maTepuanbHast
TOYKa, a0COJIOTHO TBEPJIOE TEJ0, TOUCYHBIM UCTOYHHUK CBETA, JIyd, TOHKAs JMH3a, [JIaHeTapHas
MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SJIpa;

® XapakTepu30BaTh MPHUHIMIIBI JEHCTBUS H3YYEHHBIX MNPUOOPOB M TEXHUUYECKHX
YCTPOICTB C OMOpPOM Ha UX OMUCaHUSA (B TOM 4YHCIE: CIUIOMETP, NAaTYUKH IOJIOXKEHUS,
paccTosiHUS M YCKOPEHHMsI, pakeTa, 9XOJOT, OYKH, Iepuckom, ¢oroanmnapar, ONTHUYECKUE
CBETOBO/IbI, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), MCHOJb3ysd 3HAHHS O CBOMCTBax
(buznyecKux ABIEHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® JCMOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOUCTB,
MU3MEPUTENBHBIX TPHUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPH PELICHUH YUeOHO--TIPAKTHYECKUX
3a/1a4, ONTUYECKHE CXEMBI JIJIsl MOCTPOCHUS M300paKEHUH B IJIOCKOM 3epKajie U coOuparomiei
JUH3E;

® TPUBOIUTH MpPHUMEpPHl (HAXOAUTh HHPOpPMALMIO O TMpHUMEpax) MNPAKTUYECKOTO
UCIOJb30BaHUs (PU3NYECKUX 3HAHUI B MOBCETHEBHOM XHU3HM I oOecrieueHus] 6e30MacHOCTH
npu oOpalieHMd ¢ OpubOpaMU U TEXHUYECKMMU YCTPONCTBaMM, COXpPAHEHMs 3]I0pOBbS U
COOJIIOJICHHUS HOPM 3KOJIOI'MYECKOT0 IOBEJICHUS B OKPYKaIOLIeH cpelie;

® OCYIIECTBIATh MOUCK HH(opManuu Qusnueckoro conepxkanuss B HHTepHere,
CaMOCTOSATENIbHO (POPMYIHPYsl HOUCKOBBIN 3aIIPOC, HAXOIUTh ITyTH OIPEJIEIEHUS JOCTOBEPHOCTH
MOJIy4eHHOH MH(pOpMaIMKM HAa OCHOBE UMEIOIIMXCS 3HAHUHN U JOMOIHUTEIbHBIX HCTOUHUKOB;

® 1ICII0JIb30BATh IIPH BHITIOJIHEHUH YUEOHBIX 33JaHUl HAYYHO--TIOMYJISIPHYIO JINTEPATyPy
($U3NYECKOTo CoJepKaHus, CIIpaBOYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BiIaleTh



npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMAIUM W3 OIHON 3HAKOBOM
CUCTEMBI B JAPYTYIO;

® co3JaBaTh COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOIIEHHS HA OCHOBE MH(pOpMAIUU
U3 HECKOJBKUX MCTOYHHUKOB (PU3UUECKOTO COACP)KaHUs, MyOIWYHO NPEACTABIATH PE3YJIbTaThl
IIPOCKTHOM WJIM HCCIENOBATEIbCKOM JEATEIBbHOCTH, IIPU O3TOM TIPAMOTHO HCIIOJIb30BAThH
M3yYCHHBIN MOHATUHHBIN anmapaT u3ydyaemMoro paszaena (GU3WK{A U COIPOBOXKIATH BBHICTYIICHHE
MpEe3eHTaINEH C y4€TOM 0COOCHHOCTEN ayIMTOPHUU CBEPCTHUKOB.
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IIpakTHueckue
padoThbI

JyekTpoHHbIe (LM (PPOBHIE)
o0pa3oBaTeJibHbIE pecypChl

Paznen 1. ®u3uka u eé poJib B NO3HAHMHM OKPY:KAI0LIEro MUPa

11

®u3uka - HayKa o IpUpoje

2

1.2

dusnueckue BEIMUNHEI

bubauoreka LIOK
https://m.edsoo0.ru/7f416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject _program_ids=31937342

1.3

EcrecTBeHHOHAYYHBII METOT
TTO3HAHUS

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDBII 7 xnacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

Hroro no pazgeny

6

Pa3pgen 2. [lepBoHayaibHbIe CBeIEHUS 0 CTPOEHHHU BellleCTBA

2.1

CtpoeHue BemecTBa

1

2.2

JIBr>KeHNe 1 B3aMMOZCIHCTBHE YaCTHI]
BEIECTBA

Bbubnnoreka IJOK
https://m.edsoo.ru/7f416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342

2.3 ArperaTHbIe COCTOSIHUSI BEIIIECTBA

bubmuoreka [IOK
https://m.edsoo.ru/7f416194

POIII 7 xnacce
https://resh.edu.ru/subject/28/7/

MDIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject _program ids=31937342

Hroro no pazneny

Paznen 3. /IBu:keHue U B3auMoAelicTBHE Tel

3.1 MexaHn4ecKOoe IBMKEHHE

bubauoreka LIOK
https://m.edso0.ru/7f416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDIII 7 kmacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject_program_ids=31937342

3.2 Wueprius, Macca, IIOTHOCTh

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDOBIII 7 xnacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

3.3 Cuna. Bunsl cun

14

Bubnnoreka IJOK
https://m.edsoo.ru/7f416194

POIII 7 xmacce
https://resh.edu.ru/subject/28/7/

MDOIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

Uroro no pazneny

21



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342

Pasnen 4. laBinenne TBEPABIX TeJL, ;KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenava naBneHus
TBépI[I)IMI/I TCIaMH, ) KUAKOCTAMHU U
razamu

bubmuoreka LIOK
https://m.edsoo.ru/7f416194

PDII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

4.2

JlaBneHue >KUaKoCTH

4.3

AtMocdepHOe naBiieHHe

bubauoreka LIOK
https://m.edsoo0.ru/7f416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDIII 7 kmacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject _program_ids=31937342

4.4

JleiicTBHE )KUAKOCTH U Ta3a Ha
MOrPYKEHHOE B HUX TEJO

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDOBIII 7 xnacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342

Utoro n

0 pa3zzery

21

Pa3nen 5. Padora u MomHoCTh. DHEprus

5.1

Pabora 1 MomHoOCTH

5.2

HpOCTI:Ie MCXaHU3MBI

Bubnnoreka IJOK
https://m.edsoo.ru/7f416194

POIII 7 xmacce
https://resh.edu.ru/subject/28/7/

MDOIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video lesson,video&su
bject program ids=31937342



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template%2Cvideo_lesson%2Cvideo&subject_program_ids=31937342
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bubmuoreka [IOK
https://m.edsoo.ru/7f416194
POIII 7 xnacce
https://resh.edu.ru/subject/28/7/

53 MexaHudeckas SHEPIus 7 1 1 MDIII 7 xiace
https://uchebnik.mos.ru/catalogue?aliases
=lesson template,video lesson,video&su
bject program ids=31937342

Hroro no pazaeny 15

OBHIEE KOJIMYECTBO YACOB I10 68 3 12

T[TPOTPAMME

8 KIIACC

TEMATHYECKOE IINTAHUPOBAHUE

KoaundecTBo yacoB

Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM K I dnekTpoHHbIe (LU(PPOBHIE)
B MPOrpPamMMbl Bcero OHTPOIBHBIE paKkTHiecKue o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3zgen 1. TenioBble iBJIeHUS
Bbubmnoreka ITOK https://m.edsoo.ru/7f4181ce
PDIII 8 xnacc https://resh.edu.ru/subject/28/8/
11 CtpocHrE 1 CBOMCTBA BEIIECTBA 7 M3II 7 frace .

' https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video lesson,video&subject prog
ram ids=31937342
Bbubmnoreka ITOK https://m.edsoo.ru/7f4181ce
PDIII 8 xnacc https://resh.edu.ru/subject/28/8/
MDIII 7 xknacc

1.2 Tennossie nponeccsr 21 1 5 https://uchebnik.mos.ru/catalogue?aliases=less
on template,video lesson,video&subject prog
ram ids=31937342

Wroro mo pazueny 28

Pazgen 2. DnekTpuyeckue 1 MArHUTHbIE SIBJICHUSA
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2.1

DNeKTpUUEeCcKue 3apsabl. 3apsHKEHHEBIE
Tela U UX B3aHUMOJIeNCTBHE

bubmuorexa [TOK https://m.edsoo.ru/7f4181ce
POIII 8 xmacc https://resh.edu.ru/subject/28/8/
MDOIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video lesson,video&subject prog
ram ids=31937342

2.2

ITocTOSIHHBII ANEKTPUYECKUI TOK

20

bubmunorexa [TOK https://m.edsoo.ru/7f4181ce
POIII 8 xnacce https://resh.edu.ru/subject/28/8/
MDIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video lesson,video&subject prog
ram ids=31937342

2.3

MarHuTHBIC SIBJICHHS

1.5

2.4

OJNIEeKTpOMarHUTHAS WHIYKITHS

bubmunorexa ITOK https://m.edsoo.ru/7f4181ce
POIII 8 xnacc https://resh.edu.ru/subject/28/8/
MDIII 7 kmacc
https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video lesson,video&subject prog
ram_ids=31937342

Bubmuoreka ITOK https://m.edsoo.ru/7f4181ce

Hroro no pazneny

40

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

14.5

TEMATHYECKOE IINTAHUPOBAHHE

9 KJIACC
H KoanuecTBo 4acoB 3 (undp )
anMeHOBaHMe Pa31eJ0B H TeM JIEKTPOHHBIE (I POBbIE
Ne n/n NPOrpaMMbI Beero Koutpounnbie HpakTuyeckue oOpa3oBaTebHbIE pecypehbl
paGoThI padoThI
Pa3zgen 1. Mexanndyeckue siBJCHUSA
11 MexaHn4deckoe ABUKEHUE U 10 1 Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6

CITOCOOEI €ro OMKUCAaHUS

PDIII 9 knace https://resh.edu.ru/subject/28/9/
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MDOIII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

1.2

BiaumojeiicTBue Ten

14

bubmuorexa ITOK https://m.edsoo.ru/7f41a4a6
POIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDII 9 knacce
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

1.3

3aKOHBI COXpaHEHUS

bubmnorexa ITOK https://m.edsoo.ru/7f41a4a6
POIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDII 9 knace
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

Hroro no pazneny

32

Paznen 2. MexaHn4ecKHe KOJe0aHUs M BOJIHBI

2.1

MexaHndeckue KoieOanus

bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
POIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDII 9 knace
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

2.2

MexaHn4yeckue BOJIHBL 3BYK

Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
POIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDOIII 9 knace
https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

Uroro no pazneny

12

Paznen 3. DiiekTpOMarHuTHOE MOJI€ M 3JIeKTPOMATHUTHBIC BOJIHBI
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DNIEeKTPOMArHUTHOE T0JIE U

Bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
POIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDII 9 knacce

3.1 3JIEKTPOMArHUTHBIE BOJHBI S https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

Hroro no pazgemy 5

Pa3nea 4. CBeToBLI€ IBJICHUSA
bubmnorexa ITOK https://m.edsoo.ru/7f41a4a6
PDOIII 9 xnacc https://resh.edu.ru/subject/28/9/
MDIII 9 knacc

4.1 3aKOHBI PACIPOCTPAHEHHUS CBETa 4 https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template,video lesson,video&subject progra
m_ids=31937342

4.2 JIMH3EI 1 ONITHYECKHE TPHOOPHI 4 bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
PO 9 knacc https://resh.edu.ru/subject/28/9/
MDII 9 knace

4.3 Pa3znoxeHue Genoro CBETa B CIIEKTP 2 https://uchebnik.mos.ru/catalogue?aliases=lesso
n template,video lesson,video&subject progra
m_ids=31937342

Uroro mo pazneny 10

Pa3zgen 5. KBanroBble siBJIeHHS
Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
PO 9 knacc https://resh.edu.ru/subject/28/9/

51 HcnyckaHve u moriomeHue cBera 3 MDOIII 9 xmace

' aTOMOM https://uchebnik.mos.ru/catalogue?aliases=lesso
n template,video lesson,video&subject progra
m_ids=31937342

5.2 CTtpoeHune aTOMHOTO sijpa 3 bubmumoreka [TOK https://m.edsoo.ru/7f41a4a6
PDIII 9 knacce https://resh.edu.ru/subject/28/9/

5.3 SAnepHbie peakiun 3

MDOIII 9 knace
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https://uchebnik.mos.ru/catalogue?aliases=lesso

n_template,video lesson,video&subject progra

m_ids=31937342

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

15
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